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2 <ommi\JfiWL^ 6 ft, H 1 ©i@ MlHD'pr£ < £ &if# 
g|5^KttM*^^H^ i f £ j&glll^g^Bm 6ft . ® 2 




1 

Wf-lk-? X)i>-e&-? r . 

mw^mm-r %m 1 ©wt?Li^«»t5f 2 ©« 

^ 1 J:^»2 <Dmmi<D'J>t£ < i feiiWSfcJHctt. M 

titcCt*%m.£?& rjfc&s X;k 
Cit#«2] MiH^lEl^^, Mf*te=t^#cDSei5i 10 

;k 

[it $m 3 ] gffiam 1 ©«w?L©^ffi©«*fp©ifi{§ 

UfctS2 IBfg©— X;W 

m&tcmmvi7 4 >$mvt>titcm&mMn±. mm 
wmmnzmv) H*Ha®c^$ titcm^ows^mt . 

« ^.fcC i?r#i5:iT-2»if^ 1 fcl> U 3 ©U-rn* 1 
fM^t-r&-fifs£MX;U£. c©»&^b;*ftfc£#: 30 

mm^mm^mm^^^mmmmt. mm-mw^x^ 
m h tc^wmm.-£MW.*w&-f s ; X)v^m»mm 

mm~m*yxM£. m^m^-mm^mmtr^m 1 © 
mmiit * * y mx ^mm-^ni ©«#m<t %m 

5 iatg©*{*^»^w?s^^j»«s 0 

[»sfcs 7 ] itrfam 1 ©^%©$fcis©**ci©SE# 

5 £ fcti 6 iBig©^#^K^^«ISKj»ilgo 

its /c&jjimk? < >imv h titcm.wm.mn t.mw so 
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nm<D^&wm^mmm!3&,mma~ 

[IM8B9] Htrsazi^ft: ^ X;Ht»gJ L TftBfe3|5£i§: 

w?tci*«p»i-raii3*3H5fei»0 8©i>"rn3&>i3B 

[srats 1 0 ] wmrMtes x*4m*Wfc* & s x 
A«lWHWWf *«»fcC -rsf»^K5 ac> 

b 9 o(,>-fn* 1 aiatg©^*^m*sasi£M« 

So 

[»*3S 1 2 ] |friB^^w#w?K^^«f«. 

/cci*#i5:iT-5.rt^5^^b 1 1 ©^-rn* 1 s 
ie«g©^{*®K$w^msife^go 

fjxzmmrzmmm. mmm^mm^ntc^x 

i-o%^-rsci*«F«i-r*iwaB5ttt4U 1 2©^ 
rti*> 1 ^iBts©£f*«^WM^?s&sig. 

[ if *S 1 4 ] ItieSSB. i fiS6 * ^BlSiW 
fc® T -S «iS^*> 6&*Ci%«F«frS if *S 5 a I > 
U 1 3 (D^rtiiP 1 OTBtg©fe#^H#WM^^^ 

a. 

1 5 ] fwassortajo-r^r * fc»-e©— 
»5 act» l 1 4 ©t>Tn* 1 ssBK©*flsft«^?is» 
mum 1 6 ] mm&m$mu, &8amm~r&m 

^^m/cCi*#iS[i-raif3Ra5^^L 1 5© 

^■rnafi 1 TMiB«©^{*fj«^-MifM^MSgo 

£ , tftr. ^©jsyss^-i-sfflUK-fe 
s^»flc^x;u*— je©iae«ifflF«3fc«ifflrrsiafi 

«,>-r*ia> 1 OTB«©^^s$w^M^«»a„ 
[ n$oa 1 8 ] mib— m» sxfrt, mmmmm t - 

t^c s X)vr y -fe >xy smitten t *<&mt?zm 
>m 1 7 iBtg©^ft^i«^wf«iiM^^go 
[ if *s 1 9 ] ftria ^ X;pt y -fe > x y k , ffria^n 



3 

^m&M:ffi2fttcc.tzmkt-?z>m>m 1 8 tens© 
< 4 ■fitfMc&m 3 -ttr . ina x>ur » * > ^ u © 

C4^#m4-r^l»*ai 8£fc«l 9fE!£©£{*«t 

[is^a 2 i ] mmmmtiz. m^y » * > 

n/cc4^^Fi44-r?.ft*»i 8 act* u 2 0 ©i»rn*» 

1 ^iatg©*^«^w^ms^«s^„ 

[M^g2 2 ] xsf£«^©Bfris^©ss^M©-r 

ScHl/2 1 ©t,>-rft*> 1 TOtt©£#©Ml§?4?MKi£ 

z t.#mwmo'pu < 4 «>— 2r*tt*.fce 4 zmmt? 

[^BJ©##ffl55:UiK] 
[0 0 0 1 ] 

[0 0 0 2] 

[fie*©S«] ^©f6©»*frHfc©:#8c4 l/TB, 
1 ) - ^©ifcEE^ftS-'XJK 2) nStftiRW^XJl/ 

ifitb^tc. i) j*a#*ffi*>ftc»-c«tt:*jaBEo» ten 
&. 2) iJiiiMMf^-ciiM^^^ff). sg& 

[0 0 0 3] £fc. *Sfi-Ctt3 ) jfiWjftvXJl/fcBiaS 

tiros**. «^©ii«ggii^ift^e^©SKiM©^(c 
tr<ssfi©-y->y^L*>«iis-c#-r, ikcki 
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*K*jftS 4 L/ . SafcP;*** 0 K ft 3 4 O 5 tzMifib 

^^(ci« sm-ofg*^ a-t s«ifc©i£@«?L i , mm 

©iftJKtti«**S^ja-rS3»K©»i*«WPi. 

jt, 8H 0 5*o>©Sm^b#"5Jt8&— Ssf*yX;Wi 

10 £f#&¥4-2 i 55 i ^&#a&csai83 tiros, b#> 

^fc-TSJRft**. Sf*M^4©EE^K»J^^^# 

[0 004] £^ftew**aa&-r **:«>©« 

gg^ofc. {£IIft]»&cJ:S r D r o p 1 e 

t Freez ingia S^]fO$£[*S£M¥©W§Sj 4t 
20 f5 8t, j»2#» 1144-1531 

( 1 9 8 3) iClBa?^2>5„ COggBrtlO. 4mm 
U x?- P>$gftW4 Cft£'felifF*3&3 mmO^f 
±!)&5ri|t*6M3n§„ Frtf*»15JfiLiS*. 
f*>6^4^Al/, W©M®£ffloriufaft 

30 [0 00 5] iC^iS, ffi5fc<Dm.*itbXfilM*m£-? 

■ssg-ctt. ^i«5f-^©jiaa*Mc>7t*KaiS£E&is 

;tefStfPlJ--fX#5 0. 7mm~2. 8mm4A§<. ^fc 
0. 5 mm«T(!tW^tt«t* 9 , 0. 5 m 
m©-y-^X©e^©iS^-C^^-©ffJffl^IILl^c^ > 

fcfetc», s!i©?g^sic^-raifw^s-c* ^ , 

40 3 i± -5 IB fcmfefiL^©^'^^ C i ^BHr*> 
[0 00 6] 

[»Bj7&5|?^b J: 5 4 ^-SSli] 49H9««tt J Hi^K 

©SSftottK^afi^fcottSlfiiaKjSDr. ja<®& 

iSE^-c^f a©^s^tf -4* x*m 6 n * - ^ 
4. -en?:fflurii^w^i«S^* 5 ^^^*f)»$ 
^RdfDBfaMMKs^a^-r-sc 4*aw4 urc^o 

[0 00 7] 

50 [RH'&JIWiTSA:*©*®] ^^©nasfty'X^ 



5 

its mtttmtZTKMxm&oxmft&ik&Ht-rz 
y x^-c »,t, mfc* mmr &m 1 owmi £ 
MftzmM-Tzmz omMiLtzmis. m 1 ©«w?l© 
$f jatc a* 2 (DmmiL&m? c n e»m 1 *» =t ww 2 

m : &t**vT #x =&n^r«^-r -s - m* s xjv t . c 

wjiot, mfozmm-rzw 1 ©niw?L£^^«*f 
•rs as 2 cdi«w?l£ 01 <DmMfi<Dftmicm 2 

©i«H?LjWS»* 6ft> C*i6» 1 is£VW2 ©**f?L© 
iJ>&< £fci<M#fc«, »ft*}it«([#i6*h*hl8 
iai*£-rssaa#ia3&s»w6n?tc£44*«£-rs. fir 

its /c«s®« 7 ^ > hot *=> titcm&mmn t , ?k» 

-<<?S^^cW3i^*^A^€»^©iil5I^?L£, mi 

mmmm<»im^^mi<Dmi3teM&&n~>9m k> r 

^.-6 «fc 5 &c«f& L/T & tufa— fifcfM X^tciiO 
■dffl»a4Rtfrt> J: i». iWB-^f* y X;i>SiM£gfc?£ 

<d*)%'PU< ifei-5*tt5ifeLr«>«f:u. Mia 
SSB, &*£ £ ittg * fcttlflHRWK: S «JS»* h & 

•£*»)££ t,r tfnaa«©F«?aj©-r^r*A:tt-e 

fc»fiS£ oxi> £i> 0 imzrmfcsxfrzmmTzmm 
m t - £ £ . r-«# ^ x^©»a*«4ai-r saa-fe > 
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If £ . K-Sf* ^ X* *— j&DfiaSSHrt «c* UW £ £ 
ItfW^£«*.;fc1*J££ UtTfe «fc^„ IfrfB— ^^X;l/ 
£> 8WBflI*UBfc--*£» MfBMffi-fe >1f £ *5[5l— ^ 0 
i?> ^ &c Wft 3 nt -5, s X;UT f -fe > 7 y ^{S^. 

y-tels-fV £lfrfB^S©— ^*fc»W**±T. 
fcJ:^llK© ; 5%©il>^< £&— ^{c^tt^li-T, f>r 
10 bB^ X;l/T t» -fe > 7 y ©g|g^©}f A*»«fc C^SEBtStr 5 

SRS, IWa ^ X;bT vizis? V $ titc^mm^ 

*> tzmi&t L-T i> stsia!t«p©« 
iaa«©aja% war •5S^fifiJ®^*^#^. 
£orfe«ti>. wtB^nssMiaim«tt. jnf^fflt-f 
£?&aj»»©ii>ac< £ t>-?>%mz.tcffi!&t lt&£ 

£Lrt. s J:i, ; 'o 

[0 00 8] 

20 [«W©Hffi©^] *»9B©- ^^XJl/tt, AfM 
r^q«*f?L©^^< £ fcOT*S»#©rtgKtt(iHK»*fc 

[0009] «#«»7L©iBg*a£ its, m 
30 *.«. #&¥4 - 2 i 5 5 i ^faiatg^nfcj; 5 ^cjs 
h^s. -r^to^^«*m©5'5S©^> i i*fP ; &^ f 3 

i«wa©*n*ntcKw-&nykii6@^SBSt»Ka»@<E 
^ipj£ o. *?titnE*i*iii»?L£«(*«i#?L©*n*n 

[0010] 0M*#MbT^HJ*SMiC^ 
40 T£. |l^LS3tt, ^^©-^^XjI/©— #f 
%^Tfe©t?*-5. CCD"SE»^XJWi, /X*WA 
£ y X;l/*ffgfg0 B £ 6«BS#^ 3 fit b a 5 . y X;P np 
^-Af*5fe4SSPSI5 1 0 1 £4^15 1 0 2 £*SI5 1 0 3 £*> 
ht£ S^EBSRfgi^© ©T* -3 r ^-©F*g§|5iC B^f**^ 

[ooi i ] mm i o 3 ©tt#©ttft¥A?L 104©^ 

MBiCB^^ 1 0 5 j&s^Sn, C©^i> 1 0 5 (c J: 0 

m*m&m<D?- - ^3&sjRaf ccssr 3 n s «t 5 k«c ^ 

rt^-So Sg|3 1 0 3 ©iij48aw*ttrc«tt©*l8l8B 1 0 2 

50 tcofj:^ t*j 9 . mmrnm 1 0 3 (Dtmmxii 1 0 4 



s„ c ©tiaras 1 o 2©$a«*j£ssn7tife«sitwi o 

liftotfc*) COSfcBBBWl 0 l©lWeKRSK© 
1 0 7j9SJB«3*i. t©?tft»*fP 107B 
tfWSP 1 0 2 ©jKft£§fg?L 1 0 6 tcofttfo Tfc (3 . jR 
^#&?L 1 0 6 ijRflaJBHP 1 0 7 TffiHffiltiA 
LT^S. SftMUfP 1 0 7tt, *ftS9&?L 1 0 6 «fc »J 

6*«Sa&?L 1 0 6 *j<fcC«S[tti5WCI 1 0 7 ©rtffifctt 

vxaxamim i o 8 **«jr&<5 nr (,>■&. 10 
[0012] s/c5fe^si§i5 1 o i owmtvmpimvii: 

nfcmm 1 1 7 $w 2 tcmT «fc o fcj&ss nt i» « . c 

*j o . *®&B^*nmEiRfl4wn 1 o 3 ©wa&c^ 

siiio »$fciiSffi§B 1 0 1 fc^$nfc^f*i«i*p 1 

immmi 0 icDftmmzvimmmtmx^xfth 

mR<Dm*mma 1 1 ltco^ws. 

[0013] — JySXjWmBElX Z<DSX)Vtp?-A 
(Dftmteffl#bfttcV%HffiV&)&<DT2b~3X> sXfrtip 
fAiBO'Jy^'l 0 9£/M.T:-£©San 1 2 (C*Jl» 
-cfcD*S-£- Sirens., $fcc©y;Oi^fgj§PBtt-e© 
Wl^yX;n^^-A©*ragpi 0 2©*fS J: 9 < 

1 1 3 mm s nt <,> & . ssk^x*^ 

■18ffflB©<Pra8B#fctt«#ii9&?Ll 1 4^3?K$ftC© 
«#S9&?L 1 1 4 fci:£t#£gtt& 1 1 3 K&jl h X l » 5 . 30 

[0014] yXrt'WfiSBB ©SfciBl 1 6§|3©t*3flJj©7f$ 

^^Kft^A®5ai8H»i o i <D^m^±icm 

^t^ift^tfc!), C©^tcj:0-/Xjl/WA 

Ki^s n^#a«i*j 4 fflosaaaRL 1 i7i&« 

iSillO *s <fc O'Mf^liWP 1 1 1 ti4 <fc 5 fc 

ftoWS. c©<£5Sc> 2td^^Xjl/©^@W7L 

». n&m&m 1 1 3 v isma in, 1 1 

0, M***fPl 1 l3&»6«fi)tSnTlr»*. 40 

[0015] 3 6fc ^X^iW AOSKttSa&TL 1 0 6 
J:o*f»«*fP 1 0 7©ftffifC^j££ft»6£#;?»l 0 

[0016] **Jfe^J(c*ji^r», S@g#a& trSft 
mmii i o 6 i^s»p i o 7 tctxfigRjft io8*» 
motcm^mbtc^K cn^R^xmm^y -t 

1 1 1 ©ISS3RL 1 1 7 ©SSa^ffl i »jM^ISJIhI 50 
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-f 4>&< <t t> i o 7 Kgs-rsajffiKia! 

^rtffl«:*>*:r>-cia!W6nrfeJ:<. — BUr*-3Tfe v 
7L 1 0 6 te£&ffi&mMa 1 0 7 BPSi l/ttiAU. 

[ooi7]*fc. m 2 4*©*aaaRL 117* 
«\ &m.mmi 1 1 7 £-5 l©&t«k* 9 0 -cm© 

cfcl^o Sfc£jteig#?L©?L©^^iNlB^£ ItfcJ; 
<, ^*S©S^-SjS)lig2#?L^ffi*-^t>-i*t:feJ:v>„ * 

cti^o iftE&ftft (*fcttflttil*:7-f>> »a«©tac«j 

ot, H^M^o^©S:t{-|SH i bjA^= 
[0 0 18]I4fi:tiH6(C, ^E^Ki LTfrrlElK 

H4B. jR#SS&7Ll 0 6te ACfJStWtd 1 

0 7 ©rtstcMietftft i o 8 *mitcm*^t« mmn. 
mi o 8\ l ttfm<D'&mt£^xm2to£vt:<>;?&&x. 

[0019] 05*jJ:O*06«, m&M&JL 1 0 6fc<i: 

w«wpi o 7 <Dftm&mMvm<<c$t%.xmfim7 

-f > 1 1 8 «Rtf fc«**T. 4I^«7 4>118®& 
ffli. H5©Wt?tt»f^©^K. H6©WPB7-f>© 
3fe»3WftjpJ?^Kiia:oTl»4. Cti6©JIIS^7 ^ > 1 

1 8 «>. s#©ttita o s fc- j; [;f »>. ? ^tin 
tf«ttr>. iiiS6t«7 a > 1 1 8«^-ru*>-^^xji/i 

«nx©*^e>-r, +?-^x©A#(' : '»^c«^>y J :^ 

PflWP 1 0 7 £Sffi£a&Fl 1 0 6 ©liTW^ ICK^TS 
J^K©1BFKaPtf 1 1 9©WSKM«eK?»*fcBBfilS«^ 
■f>«J&RU c©iaFK8»tl 1 9*H7K^ra:5K: 
M*«*fP 1 0 7K#AUTfe«fcl,>. 
[0 02 0 ] i^W^—Sfe^^X^tCfet^TB, i£ 

twg.ftmicj:-?xifc#&m&itx%2>. c©i#. stria 
mtmi i o©^fflB«T(ci3-r2*K^si#^.e»n 

6 D -S-afo^* 1 ©J^tt» S?I2^15|*?L1 17*6©S 
2©j&«. ffriS?i§^l 1 0©«JS3&>6M63&»a:<fc9 
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est), so\sz-j(D7gm£*)Wm%.#mmii 1 mifiK: 

[0 02 1 ] ±§2#J^©:3fe#:y X;H*. HfcfrHbtfJfc 

^mrzmmci>mm^jmtj:{&E^}-cmm<iMm-^ 10 

[0022] 'X^&mi&cd— m#s x^m^-tc-^m 
w<Dm&mm^mmi^m£mc^x , bisk*? 
i<>xmm~?2>. *mj}ic*s^x. ^wmwt\t. Mk. 

>(polyvinylpyrrol idone, PV 

p) &£-©^-f:** , >;^ wbl&&. mmmmmmK. 
Rmmmmti£<D&m£9m> *$<fctft h ■*>*©<& 

mam. mmmm. ^mmmm, mmm. tmrnn 
[0023] i8», ttw<D&mmsmmMmm 
m^&*m&$i±&tcit><Dmi&wffl i ». 30 

$»1 1 3rt©^%^S**^»©ia5i«»7 36S« 40 

[0 024] ^^©^f*fj«$W?«^M^»S 
g©-HJfeWco(,»r . in 9 (ca-^r £ h icm b < m 

wm—fa»yxj\s2te> £fts&ft**r 

©-c&d. ±5£ b^ft is©— y X)i>-t)mm s n s „ 
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fls»K*fr«K > ~faWs X)V2<bs x>vmctm b x 

x©i£7j i £tws»£*f*©a« s w« £ & 
o . mzmw^mmommz 1 - 2 0 c c £ b . 

tt'Jr^ffi^O. 5-6 kg/cm 2 ©tEH£-rn 
tf. ?J^S1«5 ^P>^6 4 0 5 i'a^igJ-C© 

JUS**** <&^i, Xtt*# < Sc 0 , tt-T-y 

-f X £ ^W^®1=r$©«g©§ f»*» nJtSt! * 

&. mr. e©:3*fl^X;u4tt5£»ttlS*^tr£ 
fl^JteWfcttfifrHM- * C £ j&st? * . Vfr* A X© 

[0025] (nsRffi) ffrian^^x^ 2 ic» v cn 
s. e©flna&»8tt. £«(cfSDr— af*ft:ti«$WM 

©^*±*/c £ * > -iftft/xwjug u r aaswa: 

T (^-o0°C«±) K^^KSfjS (Tg) ^rWb, T 

gp-c»T g «±^f*SK«rr^Si^{fc^tf t>ti«c»n 

b N©^jfll»©t5^-»> 15WJST*ifc 
«&. 1 5 •CfiU:4 0 °C«T> b < «2 0 "CJW±3 7 

t-dr-^©jnr»»tt*ttwtiii (H^-a-r) . *»k 

£&m%sftt±(D±M*ffi±X%2><DXj: K>B * Hr». 
[0 02 6] (ft&«Mft) sZKZfcmmbX. 
y X;^ffi-^^1t 1 0 6 nr i > 3 . chB, ^ 
SfcfS b r-«S£tf*wsWK©08&*±«>;te £ * . * 
ytttSfb^osr b©^fla»«swiR*«ffl-r*is, 
i$>'xvi'2©affl ; &^-r'2>fcS)©fe©'c*^, cn&c 

zgmMcmsnm.'? %> c £ #r * a . ^ x^ijt^gp £ 

brtt. c^-X^oigjSWi&^S^fflt^^©. mTIB— 

[0 0 2 7 ] (ffj tj5/x«*&3») fate— i»^X;t 
2KB, ttvr^wsi i3&ss*S3nr«,»s. * 

';t*'x^>^ 1 2 £. =ft';7^+t!)7^^ 



n 

[0 02 8] <£#^®t§TW?fc^f£8S) 
&©£{*^Sfl§rW^£*§^ 1 5i, ift^S^W^ 

mmm i 5 *»6sraBr:astty 2 ^£#«»&wsr& 

SHlfSl 5 £8fcM«»a>l 8KB. BEAaJflnSJl 9 2>SS 

®Tr&fc&©k©-c&£ 0 £fMhH^K<DiS@MtC!>— 

IS5kg/cm ! OT. ^KB3kg/c 
m J «T©JK7i^:Scfc 5 tciWHBl-S-* C 4#W* L < . 20 

sue, fe+ + u 4«E«#©EE*ii!i«fe-€-n*n 
a. 

[0 02 9] fHRyX/UAffifeiMMV 6 tt. — faW^X 
to 2 W*ft«»»SffiB[«l&« 1 6 ©»»*(? 5 

1 8 * bfflmtmt u m « «®S4 4 mmrmfs. 

c4^*-c^-s<i: i 5icjfe-o-rt^ 0 ^X;n^gpgfe#- 30 

ii6£t,m *»*tcf^.r. m^m-rmi&tb 

a* 5 laHAttDf&BMft* fc 4**Sffll^ ?>ft a . mttM: 

2 l*|gp& a ^ BM»M»f 1 6 ft1$%:m& 
^FnJ£C&&©4&-5„ 

[0 03 0] (3g») IffS 3 tt, 3 rtaSSttBPTffi 

4-r s«n^2 0 *»^.r *» o . msmBrcrmftj x 
)\> 2 osfcssj&sgsrt ocssa 3 ft a «t 5 tc & -o n> a. 

H3©**j£4t,r«, »«2 1Kitg^!t3nfcMi 

#©i*i§i»c . fRtsm s n?t^»wst^s#»» 3 n 
it/t^^f^ » ^^©^u^^^^dSM^^ia-s 
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913*1. »7U*^^SStt?&«4lHlgKR:««rrs 
J:5itciltt*r)tfcJ:^ &#©*£.' R?PSrtSK 
3iLT|Eg3ft£:7 l/+S/^;PS«4 LtBIMS 
tit l>2> fwJflLffl ^^Xf-t vf^v &Mtt*#m icm l > 

itzmm-rz ci«, /3^B*a»*ffl©«L 

iff) KHf»e**«:." I2M • «#©-ii©M3i(cat- 
[003 i]gS3ii4ier*orfe, ffe©Ssfa-e& 

&ft«j:^#s. 3 ©p«ifl»{cgftw ensautt 

©■T^rSfctt-e©— ». #ic^X;i/H^©§P^c 

»©ffiffl«5a*Hr>. 3E?fcJ*iBB-o*ttWH- 
it*. TK^-ra^Mftl lOKJlSLh, JfcttUO* 

[0 03 2] (^flttK) mrlBMS««tt. ?&«21S 

mi>tctf}%imm 2 2 *mr*s 0 , 2 1 k 

«fcO?ftair*aj:5K:&on>&. ^aJ«*2 2 4Lr 
3 nfcft#»mtt^ . 3 5:^- L tfi 

{C^i|jBl«g^^-CS>ft«<fcli*i. ^2 1 tlrXteffi. 

3&s»se l < fie^sns. - 1 9 6 

4 K «t 0 ?l^i«^3 ft/c^f^W^W^^SIg 3 U 

rj?Ji*9 { jK^p^-ac4^-c#a„ S^fMMRdWK 
S»3*fti«i"r*yt8i)©#© (H^a-T) 

i=>rfecfci/*. *©ji«fc#a{sa»©fe©"cj:ir4. 

[0 0 3 3 ] ( =^ * y T^'XfMlgP) MIBS^M2 0 

X. m&3ft$lt*+ VT*?xmmffi4:iPW?2 3 

»4», <*+VT#Z7 4X>$ 2 4, 2 5#>6#J?S3 
ft. /^P7*2 3 *«RRl/?ti#K:* * y 7^*lffi3 
rt*»6. *+yr#*SSStSH*9, +t'J7^7vjl/ 
^2 4. ^t'J7^7y;W2 5©JW{CiljlLr. ^ 

Wbri^c^^fB^i^^sftfcfg. +1- »;r>y 

7^7yW2 4[j:, 5 0mOsM(S'JtXt;W 
«T©?*®E©/K^M^fctt7j<. RCf/* fcB?B«Rtf» 

aa»?B*"S-sci*3Kig-rs*>©'c*s. ^ftWKBv 

3ftS„ ft'J7**X7y;^25li, mWffl^vJl'f 
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[0034] mmmm) mim^m^mrnvx^ 

8 9 tcj: 9 IIPPJt&fc:gi£3ftTfc9 . jW 

3 awwres nfc*fl*w^#?s*^-c * & cfc 
[0035] *K*sMi(WBa*MC>r, wxafc-gtoto. 

5 5~9 0%©?gff^jfilI££f#£ o ol^i«W*JfiL»<t 
LTB, $fcW©«N8PF7 - 3 2 7 1 8^(CIB«g 

sn-r^*a»). use. >t-t*#i/^-. X(=j«l< 
£©3& i> %mmL%mmmm<<c&\T?>j]m-e & , * 20 

AHIiK*«iftl b tt# 6m -So 
[0 03 6] IW2W#H®Kic$*ftSa0H©0l£ Lt 
W\ -?^y—x % +->a-x, hWM3 — 

>« v^mx-x^m., ;i<vt'-^fp>j k> (pv 
p) . r^7'5>^e,a«ti^'«'f^^ , ;v-^^j:< 
t *> 1 _h#tf *> ©#*»* 6 n & . * . mriHmrM 30 

>® (SU«, -f ^S^h-^+lf-O^: I HP), f 

n^ia 7f^'»Hut (atp) .2,3- 

y*^*y;-feU> (2, 3-DPG) . *>&»iftfc 

*0<«7. 0~8. 0©IHI£-rS. M;*.«*D/^*fft 
Ith'JW (Na 2 HPO,) £9A^-*5R#y?A 

^.fco^^'f 7rfc, misuse M'fw;?-. it 40 
3Hi> < »Bi©a©t»-rfta» 1 a®«±^^»obr. 

WfC. *©pH#S4#>&9©IBK &?£L<«:7. 0~ 
8. 0©ffflfc< SJrSK-r*. 

[0 0 3 7] C 5 LTi«13ftfcifoM£, lfiL««ig 
S15Ccas»TS. ++'J7^iM4S* 
^14, 17 ©Jftfftc «£ D — 8W* v 2 ^ffite 

U jfefK©^JEt7ia«<>|^«fCEE^EPfl]aJl 0K<fc 
oTfW8r*-S. EE&EPflnau 9tCj;5)*+- VTMXttL 50 



»H¥ 10-197145 
14 

»[©JEE*iift«B*ti-€ , niftSK. *fctt*Sffl|«*fe 

S3 nfclflL^B. »6f«, 0 * L/ < Bifc 1 0 3 * P y 
SO^K^i fc o r . S3 3 ©ftMfCtf If L PMAiSt 

[0038] mmmmzntcmbj-wim® *> % . * + 

>; T # * tt+tVT ^XSFSMWi 9 4 s + !/ 7 

14, 1 7 & * * U T MT&fHDltJbOrtto •? 2 3 4H 
DS 0 -31^^113 *^SPS«2 2 i^JitS. ol^-C 
I^§2 7©^^;P^2 9^:P3#> Jt^*">7"2 8 {Cj; o 

^•>SfCiJ;D-r#IS©^ ; l:ftd?)^fcJ* > §S3?rt:-$ 

[0039] &±<D^mx'M&<DW.faRvmmmT 
L/, aasiaBMiijK*»sci*j'c*s. c^urf#6n 

fisff-r n t* a < > b#(c , mx. tmn 

©UMLtcft-rsciafrcss. ^^©^^st 

[ o o 4 o ] a i o K^um 1 3 «. *mm<D£.#mv: 
yv 2 r©**s*i»±-r sfc8&©irissn«iBP 8 (mmm t 

-^3 1) }C. «EHfflRJlt-f 3 l©SS£4&ftrr£fc 
*©fiK-fe>-y-3 2*sJ:D t i^n^fflt-^3 l©SJg* 

Bf^©ssiSHi*itcMwr §yc»©sssij®gP3 3 wm 
msix, ^orSftv- X;b 2 i , Hiffi t - * 3 l i . 

SK-fe > If 3 2 i ^ISI-©^ > y 3 4 F*3 fciRtt 3 *l 
r ^ T » -b > 7 >; 3 5 * Ml& b tcgm<D—W%:m b 
X *J «3 . 1101^ X;l/T f -fe > 7' y 3 5 ©MffiH. 0 
1 1 lZsX]l>Tv1zy7V 3 5©Bfffiia, 112»CO 

[0 04 1 ] ^^>y3 4B, ±TicranLfcllgRti 

s A<D^^c\m.m<DmMji3 6-*^s3n, 

^ 3 4 ©±^IBPi5K: «. O y > ^ 3 7 
(C^rB^SP 4 1 «J0JS 3 nt l » « „ ^ i?> if 3 4 ©®§u 
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sn. VT*tx9&m i 3 
fetie, mmm (mm) 9, -fe>it^3 9, t 
-*»K4o*i«asnri»a. t©5%iNrfe*-f yy 
1 3 t&mm&fm&mt ibbsskt 

[0 042)81 0*5<fc^ 1 1 {C^LfcFJ-Cfe. S9 10 
fC^ U/cM 4 IU«{C , * + y T # 1 3 ©ffc#© 

<m^<oms&mi&^mm&&*s£ v/*. tarn 
k . $ 9 b+ + y7 #x f^MSoRtcs 

m-rz-rctb Kssw 6 ^ $ ^ > i'rt wcDffimap 4 i 

-s>i<fc8?>©fc©T'£>£ 0 -rftfo*. ii«?L3 6-tm 

«9«gfcSWSI« (H^-fchT) JcJ8*t3ft-C(,>4©T?, H 20 

1 1 T^EP-C^rr <£ 5 IIM7L3 6-, 

arises 4 1 . sismg ^igr. iSLfc+ * r#x 

C©g|£tB4 2*KW3C4«:<fc9, ^saaswsii* 

t*3E^L 3 6 • • • « KS&tt? 9 ©*fc&i**> 0 T *> &l » . 
[0 043] JlBRfflfc-* 3 1 «, ~Sf£#XX;t/2©*4 

W^J&^l 6 <D?fJSi}C3 ^ ;V«(cif § 

«snrt>4. jni»fflt-3?3 nt nsficcft^^n 

fdg&icMfaO-Z^&rmWs X)V 2 ©JtfClSR&lL^fc 

SSfl«jiL.r^s©t?, Hi 1 tC7r?tJ:5icrm£sX 
Jl/2©jgH«C^C#*3ft£C4#5S?S L/^*s. ift&L 
ft: J: 5 fc|fflia*flWS-r *JHK©5tf9X«BgP^iT g &#Jt 

tstTg «±-c^ftffliaaKjyT, » * l- < « 2 0 ~ 
* 3 1 * j z<D±j3<D£LW®&-gmwm&g 1 6 (ommic 

2 ©#*SE$ih**fa * C 4 **t?* 5. 40 
[0 044] tnlBiiajS-fe>-9-3 2 [nM^^ 2 ©^ 

jhtc iatcffijrr 6 «fc ^ kkw ^ ft s 4 4 & &c , * >-y-3£ 
^3 9^brjaaftijsiigi53 3 «csa*s*ft. 

■5J:5fC^oT^-5. SffiflISPgR3 3«. fiffi-fe>1?-3 

2^6©ft^gw, Bfs©Beeffljt4©^*«ifflu 
r. sf3e©fflaa8H» am«o-c«±^o4o-cjwT 1 
u < «£fl^**jST*ii*©T g«±^{*fflaa 
©taauuT. mat h©?ftfiLER©*§^c«2 o°cjk± 

3 7 °c«Tfc A a <£ 5 fcfltli&ffl t-^31 &c«5&-r at 50 
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8fe**UWr*. ■€-©WfflWSCttl»f , n©^fffi"C*»J:<. 

B^BSKOzLtlEti^ X;l< 2 t£-r©«GB*Kf±T?*5 J: 5 

[0 04 5 ] gg3«. £S@;£*4 6T?Hje;5ftS. 
—73, A^y>^3 4S, T-A4 3icSJ#3nr*i 
9. COT-A43 »y$i3£**4 4. *-*4 5&£K: 
li^nn^ (HI 2#JB) . *-*4 5%,|g«65# 
T, ilsStt4 4fc itf7-A4 3 ^br /X;P7 5 
•fe>xy 3 5£±T, 2fe&. EHK©4>&< i*>l»-rti*> 

X;VT 9*^!I3 5 ©^3§3 ^©}f Afc U^jei^tf 
ScfcSK&^T^S. CCT?>X;l/T9 i2>^U 3 5 
»v S»H5e*4 6©±^*»6, 7-A4 3CTMI 
ot, A-y^>^(Oy>^) 4 7*«W/C. ^I§3± 

tSi^i- 'J T*'X©|S-^PieBf iCtt. /N'f +>^4 7 {C 
<fc-oT8»3rt©ttHjWfiifcft-5. C©fcJ?)^*%«$ 
«SKSW© AiabPIff b fc+ t'J7 >9'x ». ^#«HdW 
«8I9S©«, !irlBSM<MB4 2. "j-jSctoft»0?L3B-. 
^^i»^F ( ggl3^F^4 1 . Sf»S9*aorSP*3ti 
*4li»9*tt:©«n35*ieHSn-5. *©«!— Sfcflo'Xjl/ 
2 tt nic— ^©fiKf5H(c{*o r f ij® 3 nt 1,4 s fcfe. 

[0 04 6 ] 1 1 2 — aE©tftfPt?SBK©SsS 3 CC# 
ai/f|^«F{cJlffl(BBI*ff 5 C 4©t?*S«B©— W% 
^Ur^S. I12K^fglB, ^l«4 8iI4 9 
tWi5 0 4, ^*>A5 0©F*jg|J(cBXD# 
»6tifc§SIt*4 6 . </X;b7 » -fe>^ U 3 5 . > 

x;i/T^-fe>^y©#iea*tf5^x;i/#j^«=ff 5 1, * 
^^©^©MK^ftiwrs^naKMiSi^^s 3 

*>6W^34t-TI»-S. ^H^*4 6tt. H13ic 
cfc 5 K . ««©?S«K#?L 5 2 -3&Sf??L 3 n/c«t« 

SJ:5{cttori»*. c©«fc9tcSSH3e^4 6tca« 
©gHiK{t?L 5 2- j&J jgjss § ft r i ^ ©r . W^.<o^m 

?L5 2-©ffl»ttff*©»[K:«5Er#, -e©lHgfel5l- 

Rja±KRR6ft"f. itaLh. flia±fcsaofc*<sr* 

[0 04 7 ] -/ XJHf«aBH»5 IB, 7-A43, HIE 
S&44, *-*4 5*&flRiSSftri>a. ^X;l/Tf 
-fe >^>J 3 5B, JiKli©£r4<, r-A4 3t:Sf#3ft 
•S44feJC, 7-A4 3BBKSS4 4, t-$4 5(C 

SX)VT v -fe>7*y 3 5 ©iffi£©^IS±^©&E&«>, 
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DiM-r«=t5(c«^StiTl^ 0 EI 1 3 <iC7F0tcffl~Cte, 
SS3 -BS^BR^*4 6_h^R-RJl±tCieg$^r 
l»-5©-C. 7-A4 3©±T#»^OTHl1£fc:J:9, a 
MV-CSZfrTvteZsT'iJ 3 5©JfA, SrMff^Ci 

mm3ic^ ^^.-^ffasn/ca ca^-a-r) ^rttfe io 
^^ + -?f>^» (H^-thT) c©?^- 

[oo48] Mg]&Mmcms3CDu&zpm-??>tc!sb 

©, ®HfiJKM«#5 3iortt. iStiSN^cm^crg 

©»f£5»&&&.5^^-#T&^ -fl$(;c||||#S 

•r^stcxs Dtt-$ ^©fln^K i bti^e,n 

[0049] ^fcgj 1 0&t>bg! 1 2K^-r^XJl/Tf 

•*>>:/»; 3 5<Dm}jjmc^-cmm-r&, *ra»3 

IK3£tt4 4 i T- A 4 3 4» L t / X;l^7 

v -fe > >r 3 5 £firg&& if A~r a „ ±a^©^ffir 
©#a&as*6* * r*rx#t^@ 1 3 ^tt. 

[0 05 0] fcK«S£©ISI«&J«2 1 Ki-ot, 0 

•CJWTiC. »^L< 1 9 6 "C&C& 

£P3trC*J *) , "^3nS£*PB»t£^fiRtt 0 ~4 0 "C 
6 . - 1 9 6 "Cs t «fc 3 BMttft 

fC^-TO: 5 (CSS 3 pg8Bfl» 6 . ^^>^3 4 tc 3 

tifcaM?L3 6-\ ^^>i>'mmm^A\. %mm 

S&icj;D. y*I/7 jt^^'j 3 5*SS*6St. o 
C»-CT-A4 3ilBHE3Dft4 4*ia<SS-»r. PghT5 
SH©_h^-C{4g^Lfcf^ T"A4 3*TF$S#r 
§SK ^ X;UT ? -fe > ^ U 3 5 £»A L- . ISISS©aff * 

to-2>„ *tO§S^©^l»7t/, yX;V7-j-fe>^ 
U3 5*««©8«*»6»^ffe. ?g«HSMf*fP«3-e 50 
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[0051] &st,>«, tt? fcf>^^*«*fc^a 

i»Tsue*wflirr s . — «tc#MS#fr ton 
Kis d r t - # *©in*&^& i flfffl l r fe & t ». 

[0 05 2] 

H 3 (Ctjk b ^c^f ^©Zl^ft: y (MftnlW PS 1 . 5 
mm, HStti fc' ^ 2 m m, tllg«^3 0. 8 m 
m) %fESbfco C©^Sft/X;^ffll\ 

h^y»h40«3&»660 %©^Am*^©l:& ; ? lj (b 
Stt<&»i© fe©-e*> 0 . fcttHfc Ltcn^-ic 

^) ^-©ftii^^^-^^tf-flc-c 

A# < «Sra>H^T?H^a «« ( a 1 $m a2« 
«L a 3 AM) ©ffiH i & -o fc 0 

[0 0 5 3 ] tbtKWi UT#^^4 - 2 1 5 5 1 

^fglBtg©—^ (ff*fP©PS 1 . 2 mm) 

h ^ »; ? b 4 o %*>6 6 o %<DmtnMwm$.*mwc 0 

'J v h 4 0 6 0 %0*AmfM-CBci« <% 
«TC^L/yfc««) tftitt. c««(C*JWSJnE»(*:BE 

-r<'(cgSic[5ljRt/c («S?2M-t±-T) ^ ^Jfe«tffl)!S 
0. 8-3kg/cm ! ©fiBtftieS155^0> 

ease*©— ^f* ^ x>^m ^-c , o. 8-3kg/c 

m 2 ©l5H©^f«nHEE^©^ff-C 1 5 3 *u>g]SW 
[0 054] 014 Ktel^T, a««J43f:«IH©^JtW 

©isft- / *^si*^7 h i"; h 4 o 6 o 
%©^^jBSK©atft-^tc» 6 toWBBB. c 



OX) 

is 

6 o %<Dmmmmm<Dm%&i^nhntcwm*fn'$- 

mmmnm<»-m.w;x)\, ($tf«*fp©ps 1 . 5 
mm©&©) -rlzfjs5-C3t)S-e*fc^^b©ffiH-r$> 

So 

[0055] -mu-ob#>£<fc 5 ic, wwpcpM^ " 
m*m&z> (a . S6tc«wp©ps4^*< 

UTfeMEIWfcEWO. 1#>6 0. 8kg/cm ! i 
ffil>«KH (a2MH5D »«i^b^Br^«.S„ C© 
cfc 5 tc . ^bjcd^SS^J© -^f* v X)\>X\fKZ 

*p&o f3&wc. 3Lmm<DvmMte?-< x mm « 

A©?fa&LlS (erythrocyte) B7-85^D 
< 1 ymphocy t e) 3&S1 1- 1 5 3 
^ a 3iEK (monocyte) 1 5-2 0 3^0 
v^X©5PIfflJS ( o o cy t e) «^J5 0 3 20 

^UKr&s. £6ict£3fc©r«£MX.>p-m, *©$$£ 
^fbtetet^T & b M^©ffiHS x b^tt^ X* W 
6ft&^©fc::*fU a 1 WibfI«©a^y-^X(DT 
IS^TIal^tEffl^^, L*^-e©ftH»{S^M<*)K3 
-e^Jg is-c^z>ttiPh. ^ssJoxm.^ w x*5/jn3 (,> 

x;p©if#i4#ssi#>«> e, titc 
[0056]^ mmDct 4 LT«WP©PS^A 
# < -rn«. ^*©— ^^X;b-eJ|iinJtgi&ieH©a: 
W^-it^X ( a 3 MisSs (a»^a 1 ft$4 a 2 30 

mm^m>tcmm) ) #\ -e©*§^&. mc%,&i±t>x 

J;f3^©S©/h3^am^f#6na„ 

F i"; h«40%*>66 0%©^J«»jt?££Jlt,=>fc 

5a«fcftia^a*w L/rt^v^se^©-^^ x* 

(*fla»»PSl. 2 mm) fcffiffibfciitetctt. ^ 

i«PSl. 5mm, «W^2mm, lIMfi* 
?£S0. 8 mm) %ffifflL/fc»^(C«. 2 0 

- 3 o %mrr set 6 x\ mmx. 40 

fa SWfcDSaL ^^©aUfCcfc-or, «*©ffi£4 

[0 0 5 7 ] 2fs:^©IUfeM©— ^-/X;l/3&*g^©fe 
© 4 tb-<r # fc«tft^Hfc<o«ft*w«»-r * a ©« . ftft 
©j^lsl^ 4 SH*©»« 4 ^jMHfs^fr iftotl^fc 

«fWE& xmk'Ht&sim & & £ . cnu, st« 50 
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5C. 114©all«(t S»©r:S#/X;K1« 
K). 4< K©jpEM#ffi*©^f*«e^^b^pifgi 3ft 

9, c ©— jjfcft >> X)UD^m, mn^mMsti^mm 
wr s*. 4 < k v 7 h ^ > f * > jwawfc «■» 

rlft^XjKJ, ^*©— ^^X^T &jif&nj#l& a 
3M^e©^£-7HbfenTtlt?*S©-C, fiMfrHfcfcfcW 

[0 0 5 8] 

[^HJ©^i*] ^W©nSW*>>X;Me*-3T» v iSf* 

frci-jTfe, tf^xo/h^v^fi^ff^n, ttcM 
icmtk i |SJ— ©sfi^ it -f -S fcfe K J: 0 fi^*#BE 
^ cfc D 4> St^^«-c^ffi^b^^sutg-r*s . 
c© j: 5 k*»w©— iSEft^ XJnaatt-^fco^ffjWiE 

^jccisssttSfes-^flUss^i*^^ s«(frc* -= x . a 

[0059] *^»ija©^^ft*^a8SK«»a 

MIB^S©— ^^X;kcJ:0, BWi-r^^ft 

^i»©tt«. ^mc^^-fc.^xwki-^'u *> © 
[006O] £fc-i£f*^x^{cfln^g&£fa:w&c ttc 

^Kd*}K©^^§^^fg^KS#^<t 
[0 06 1 ]*fc, 2p^©*^K#^S9SK«W 

S-M*^x;i/©jajK^^n-rass-fe>-y 

fWBP^ff AS C 4 K J: 0 . — SK^^ X;U?r 0 'C~4 0 
°C, Iff ^ h < « 2 0 ~ 3 7 *C©S3£ittSiJK«ffiTKfia# 
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fc-£4. |}ffijBlS-fe>1?-i*t|ai— ^«?y>i^KJRtt 
3tiT& 5 ^X;PT 9 -fe> 7* U 4«fRr 4 c 4fC J: K) . 

Btefflffifr-^BaKcfT 5 c 4 &X * . SfMIBteWSK© 

[0062] ttria^ x*;br f -fe > -J y iffriB^©— ^ io 
£>— ^ fc#s& s -a-r . Mia ^ Xji/t ? -fe > :/ y ©g§ 
4 tc o . mm<Dm%n^<D%.wmm^mm<DMmm 

J:5fc*Jdo-rSC4K:J:'). IICtSKo^t, 

*?t. *s^B$©Bffia^©sfi^S(jai-rs^iisjs 20 
ffiffflttflt* t - * 4 ^iuti«©4>& < 4 «>- 

*^fc«fflafl«iiwi«*»»5 c 4 set 9 , m-m 

[0 06 3 ] 2fc»W©ZStflc>'XJl/tt» —«©«#©» 

mfomihm<DW&tVxmLtc$><D£t3:2>. Lit 
1$-oXm?LU, &fr<DM$L*UV£hXi5^X.&mt££ ft 

oAjWF— ©»^te«*.-r BMii-r & £ ftJfiu Xtt-fiS© 
IftJfiU&liLiBL &tfC*l6©lfo^&5J-&4*©. SJB«#fc 

*ijjrr£c4*s-c!r£„ 
[0ffl©^#^mw] 

can s ^^o-m^tn^n © 

[02] 0 1 tSj* 1/ TtZiaEft ^ X;I/*X - X ' Tjfr&C* 
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: mm btc-mmmmx&z. 

[03] 0 1 0 /czi?jfeft ^ X;b©5tiSW^%JEA 
Vtc&ffiMX&Z. 

[04] ?Kfla«H?Lfc <fc CJ^tfWPfcKWfclliBR 
[ II 5 ] 1(M»?L43 J: l^fl^PfcRWfcMKStt 

[07] mmk? a >mm s nfcM»f^»n 

*fP (OP A LfcM4*tWC * a . 
[08] *^B^oMlMi!«8^S©M 
£^Tfcg>©^BS0-e#>£„ 

[09] *^^04#SmfMWISg©-* 

[010] xmiv&mm&^WHffiimwtcm 
i^n^^ xjvt * -fe >zf y ©— M£^"£4ia0-e& 
■5. 

[011] 010 \Cml>tcsX)VT ^-fe>Xy 
fc» A l* fc«l?-^^-r-§|5Brffi0T * 5 . 

[012] x&m (Dmtwm^mmmmmo- 

[013] *^©^fl^^^a*s»sa«««©— 
»W£^-r&©-c\ ^@^*©¥ffi0T-*i) O 
[014] 3a6W©fs»*^^7-c*s. 

[##©SiBJ] 

»;r^a«Hsaj. 5 -^«gs»eia^««*&«fli. 6- 
^xjn^spgfc^m^. 7-iamaMt. 8-imi». 9- 

gPM^# (g^MS) . 10-/Xj«ffi®Sf, 1 1 

1- y r^x^gu. 1 9 -H*Ei«ipaj. 2 1 

^ 2 2-?&*I«W», Z4-+t'J7^7^jr l 2 
5"4t'J7^7^W, 3 3 2 

-fiffi-fe>-y-. 3 3 -fiJtMmR. 3 4"^-?y>^ 
3 5-/X;V7?'fe>^ , J, 3 6-1M. 5 
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(54) DOUBLE FLUID NOZZLE AND DEVICE FOR FREEZING AND DRYING LIQUID WITH LIVING SUBSTANCE 

(57)Abstract: 

PROBLEM TO BE SOLVED: To atomize a liquid to be atomized widely in 
response to characteristic of the liquid to be atomized or a particle 
diameter range of automation by a method wherein a second injection hole 
is arranged at an outer circumference flow of a first injection hole and a 
circulating means for making a circulating of each of gas and liquid is 
arranged at forward portions of these first and second injection holes. 
SOLUTION: A liquid feeding hole 10b of slight fine diameter subsequent to a 
liquid feeding hole 104 of a base section 103 is formed and an extremity 
end of an intermediate section 102 of the base section 103 forms an 
extremity end head part 101 of which diameter is expanded. A first injection 
hole 107 for injecting liquid inside the extremity end head 101 is formed. 
Then, an annular vortex flow chamber 1 10 is formed at an outer 
circumference of the first liquid injection hole 107 and a forward part of the 
vortex flow chamber 1 1 0 is communicated with a second injection hole 1 1 1 
of narrow clearance for injecting annular gas. Forward portions of these 
first and second injection holes 107 and 1 1 1 and provided with whirling 
means 1 08 and 1 1 7 for making each of whirling flows of gas and liquid. With 
such an arrangement as above, it becomes possible to perform an 
atomization under a moderate condition. 
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CLAIMS 



[Claim(s)] 

[Claim 1]It is a two fluid nozzle which mixes a fluid and a gas at high speed and atomizes a fluid, A two fluid nozzle, wherein it has 
the 1st nozzle that injects a fluid, and the 2nd nozzle that injects a gas, the 2nd nozzle was provided in a periphery of the 1st 
nozzle and a turning means of these 1st and 2nd nozzles which makes a gas and a fluid a turning stream, respectively is provided 
in a front portion at least. 

[Claim 2]The two fluid nozzle according to claim 1 to which said turning means makes a turning stream of a gas and a fluid the 
direction of counterrotation mutually. 

[Claim 3]The two fluid nozzle according to claim 1 or 2, wherein each turning means is established near the injection tip at a tip 
of said 1 st nozzle. 

[Claim 4] A two fluid nozzle comprising of claim 1 thru/or 3 given in any 1 paragraph: 

A liquid jetting aperture by which a spiral groove or a spiral fin was provided in the neighborhood as for said two fluid nozzle. 
An annular whirl chamber formed in a position which encloses this liquid jetting aperture. 

Two or more revolution pilot holes which introduce a high-speed flow into a whirl chamber that it extends in a whirl chamber 
spirally and a high-speed turning stream should be generated in a whirl chamber. 

An annular gas-injection mouth which carries out injection formation of the high-speed vortex of tapering cone type which has a 
focus ahead of said fluid injection tip of said whirl chamber. 

[Claim 5]A biological substance content liquid freeze dryer which performs freezing and desiccation of biological substance 
content liquid, comprising: 

A biological substance content liquid feed mechanism which supplies biological substance content liquid. 

A two fluid nozzle which mixes biological substance content liquid and carrier gas which were supplied from this biological 

substance content liquid feed mechanism at high speed, and atomizes biological substance content liquid. 

A freezing mechanism in which this atomized biological substance content liquid is frozen. 

An inside soaping-machine style of a nozzle which washes biological substance content liquid which passed a penetrant remover 
or a gas to said two fluid nozzle, and adhered to an inside of said two fluid nozzle, Have a dryer style to which moisture in a 
container which accommodates and saves frozen biological substance content liquid, and this container is made to sublimate, and 
said two fluid nozzle, It has the 1st nozzle that injects biological substance content liquid, and the 2nd nozzle that injects carrier 
gas, the 2nd nozzle is provided in a periphery of the 1st nozzle, and it is a turning means of these 1st and 2nd nozzles which 
makes carrier gas and biological substance content liquid a front portion at least with a turning stream, respectively. 

[Claim 6]The biological substance content liquid freeze dryer according to claim 5 with which said turning means makes mutually 
a turning stream of carrier gas and biological substance content liquid the direction of counterrotation. 
[Claim 7]The biological substance content liquid freeze dryer according to claim 5 or 6, wherein each turning means is 
established near the injection tip at a tip of said 1st nozzle. 

[Claim 8]A biological substance content liquid freeze dryer comprising of claim 5 thru/or 7 given in any 1 paragraph: 

A liquid jetting aperture by which a spiral groove or a spiral fin was provided in the neighborhood as for said two fluid nozzle. 

An annular whirl chamber formed in a position which encloses a liquid jetting aperture. 

Two or more revolution pilot holes which introduce a high-speed flow into a whirl chamber that it extends in a whirl chamber 
spirally and a high-speed turning stream should be generated in a whirl chamber. 

An annular gas-injection mouth which carries out injection formation of the high-speed vortex of tapering cone type which has a 
focus ahead of said fluid injection tip of said whirl chamber. 

[Claim 9]A biological substance content liquid freeze dryer of claim 5 thru/or 8 having adjoined said two fluid nozzle and providing 
a heating unit given in any 1 paragraph. 

[Claim 10]A biological substance content liquid freeze dryer of claim 5 thru/or 9 providing a nozzle surface soaping-machine 
style which washes said two fluid nozzle surface given in any 1 paragraph. 

[Claim 1 1]A biological substance content liquid freeze dryer of claim 5 thru/or 10 given [ characterized by comprising the 
following ] in any 1 paragraph. 

A cooler style for which said freezing mechanism used a refrigerant. 

A mechanism in which this cooler style contacts indirectly biological substance content liquid frozen and this refrigerant. 

[Claim 12]A biological substance content liquid freeze dryer of claim 5 thru/or 11, wherein said biological substance content 
liquid feed mechanism is provided with a pressure applying part which presses biological substance content liquid fit to a two fluid 
nozzle given in any 1 paragraph. 

[Claim 13]A sterilizer style which sterilizes gas by which said freezing mechanism was exhausted from said container, A biological 
substance content liquid freeze dryer of claim 5 thru/or 12 having at least one of a pasteurizer style which sterilizes gas 
exhausted from said container, and water absorption filter mechanisms which remove a fluid from gas exhausted from said 
container given in any 1 paragraph. 

[Claim 14]A biological substance content liquid freeze dryer of claim 5 thru/or 13, wherein said container consists of a structure 
which touches a refrigerant directly or indirectly given in any 1 paragraph. 
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[Claim 15]A biological substance content liquid freeze dryer of claim 5 thru/or 14 using an existing water-repellent member for 
all inside said container, or its part given in any 1 paragraph. 

[Claim 16] A biological substance content liquid freeze dryer of claim 5 thru/or 15, wherein said dryer style is provided with a 
heating method which heats this container given in any 1 paragraph. 

[Claim 17]A biological substance content liquid freeze dryer comprising of claim 5 thru/or 16 given in any 1 paragraph: 

A heater for heating which heats said two fluid nozzle. 

A temperature sensor which detects temperature of this two fluid nozzle. 

A temperature control part which controls this two fluid nozzle in a fixed temperature requirement. 

[Claim 18]The biological substance content liquid freeze dryer comprising according to claim 17: 
Said two fluid nozzle. 
Said heater for heating. 

A nozzle assembly which comes to store said temperature sensor in the same housing. 

[Claim 19]The biological substance content liquid freeze dryer according to claim 18 characterized by what an exhaust means 
exhausted out of said container possesses carrier gas sprayed in said container by said nozzle assembly for. 
[Claim 20]Both said nozzle assembly, and said both [ one side or ] The upper and lower sides, right and left, And the biological 
substance content liquid freeze dryer according to claim 18 or 19 provided with a nozzle attachment-and-detachment 
mechanism of the rotations in which make it move to one way at least, and insertion in a container of said nozzle assembly and 
pulling out are performed. 

[Claim 21]A biological substance content liquid freeze dryer of claim 18 thru/or 20, wherein said dryer style is constituted so 
that vacuum drying of the inside of a container by which said nozzle assembly was pulled out may be carried out given in any 1 
paragraph. 

[Claim 22]A biological substance content liquid freeze dryer of claim 5 thru/or 21 provided with a vessel temperature control 
mechanism which controls temperature of said container at the time of vacuum drying given in any 1 paragraph. 
[Claim 23]The biological substance content liquid freeze dryer according to claim 22, wherein said vessel temperature control 
mechanism is provided at least with one side of a heater for heating, and a cooler style. 

[Claim 24]A biological substance content liquid freeze dryer given in claims 22 thru/or 23, wherein said temperature control 
mechanism possesses a Peltier device. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention]About the two fluid nozzle for atomization of a fluid, and the biological substance content liquid freeze 
dryer which used it, especially, desired particle size is obtained by low-pressure power, and this invention relates to a two fluid 
nozzle suitable for atomization of biological substance content liquid, and the biological substance content liquid freeze dryer 
using it. 
[0002] 

[Description of the Prior Art]The methods of other conventional atomization included the hydraulic spraying nozzle of 1 1 fluid, 
and 2 two-phase-flow injection nozzle. 1) pressurizes a fluid without using a gas, and using a high-speed gas, the method of 
making it blow off from the nozzle hole of a small caliber through the letter passage of revolution (spiral) and 2 blow a fluid, crush 
it, and atomize it by a nozzle hole. However, in any case, it is about 0.1 mm, and the diameter of spray droplets cannot apply it to 
spraying of smaller particles. Since share stress is received inside high pressured fluid, therefore a nozzle, the latter has the 
process of breaking a fluid with a high-speed gas repeatedly, with the former nozzle, when aimed at the fluid containing the fluid 
containing a living body cell, an ingredient sensitive to a pressure, or a structure, and all have a serious damage, it cannot use. 
[0003]Although 3 ultrasonic nozzles are also developed these days. Since range is small and also it does not generate only one 
particle at a time theoretically from ultrasonic nozzle rocket engine jets in order that the range of spraying may be dependent 
only on the quantity of motion of spray droplets, only very little samples can be processed and it is not suitable for mass 
production. The blowing means was separately needed for enlarging range, and there was a fault that a device became large- 
scale. The annular fault style room formed in the position which encloses a liquid jetting aperture and a liquid jetting aperture to 
these nozzles, Two or more revolution pilot holes which introduce a high-speed flow into a whirl chamber that it extends in a 
whirl chamber spirally and a high-speed turning stream should be generated in a whirl chamber, It has an annular gas-injection 
mouth which carries out injection formation of the high-speed vortex of tapering cone type which has a focus ahead of said fluid 
injection tip of said whirl chamber, and the two fluid nozzle in which several 10-micron atomization is possible is indicated to 
JP.4-21551.B. However, when the fluid which also atomizes the two fluid nozzle which makes this gas a high-speed turning 
stream is aimed at the fluid containing ingredients and structures sensitive to a pressure, such as a living body cell, the damage 
by a pressure is produced and the range which can be used is limited. 

[0004]On the other hand, as a device for freezing biological substance content liquid, there was a device which is made to 
atomize blood and is frozen by making it dropped into liquid nitrogen using a gas conventionally. For example, "research of red 
corpuscle cryopreservation by Droplet Freezing" Hokkaido medical journal by Tomoyoshi Sato, the 58th volume, No. 2, and the 
144-1 53rd page (1983) have description. This device comprises a double pipe which consists of an inner tube made from 
polyethylene 0.4 mm in inside diameter, and a coat pipe with an inside diameter of 3 mm which wraps this. A coat pipe to a gas is 
introduced for blood from an inner tube, said inner-tube outgoing end part is made to generate negative pressure using 
Bernouilli's principle, blood is introduced into said inner-tube outgoing end, and it is dropped into the liquid nitrogen put on the 
bottom of it. The grain size of the dropped blood is decided by the diameter of said inner tube, and dropping speed is decided by 
the flow of the gas passed to a coat pipe. 

[0005]However, since it is the simple negative pressure method which used Bernouilli's principle, the device of atomization 
control which the former particle-izes and freezes blood is insufficient. Grain size was as large as 0.7 mm - 2.8 mm, and 
formation of a particle of 0.5 mm or less was impossible, and also in the case of a particle [ with a size of 0.5 mm ], since the 
control was difficult, there was a fault that the survival rate of blood cells, such as red corpuscles, was remarkable, and bad (a 
hemolysis rate is high). In order to dry the frozen blood, the operation moved to another dryer was required, and while making it 
for it to to be not only complicated, but move to a dryer from a freezer, it was difficult [ it ] to maintain the sterilization nature of 
freezing blood. 
[0006] 

[Problem(s) to be Solved by the Invention]This invention can be widely atomized according to the character of the fluid for 
atomization, or the size range of atomization, It aims at providing the biological substance content liquid freeze dryer in which 
continuous freeze-drying is possible using it to the two fluid nozzle from which desired particle size is obtained by low-pressure 
power applicable also to the fluid containing a living thing cell. 
[0007] 

[Means for Solving the ProbIem]A two fluid nozzle of this invention is a two fluid nozzle which mixes a fluid and a gas at high 
speed and atomizes a fluid, It has the 1st nozzle that injects a fluid, and the 2nd nozzle that injects a gas, the 2nd nozzle was 
provided in a periphery of the 1st nozzle, and a turning means of these 1st and 2nd nozzles which makes a gas and a fluid a 
turning stream, respectively was provided in a front portion at least. A biological substance content liquid freeze dryer of this 
invention, A biological substance content liquid feed mechanism which supplies biological substance content liquid, and a two fluid 
nozzle which carries out mixed spraying of biological substance content liquid supplied from this biological substance content 
liquid feed mechanism, and the carrier gas, A freezing mechanism in which biological substance content liquid sprayed from this 
two fluid nozzle is frozen, An inside soaping-machine style of a nozzle which washes biological substance content liquid which 
passed a penetrant remover or a gas to said two fluid nozzle, and adhered to an inside of said two fluid nozzle, Have a dryer style 
to which moisture in a container which accommodates and saves frozen biological substance content liquid, and this container is 
made to sublimate, and said two fluid nozzle, It is a two fluid nozzle which mixes a fluid and a gas at high speed and atomizes a 
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fluid, It has the 1st nozzle that injects a fluid, and the 2nd nozzle that injects a gas, the 2nd nozzle was provided in a periphery of 
the 1st nozzle, and a turning means of these 1st and 2nd nozzles which makes a gas and a fluid a turning stream, respectively 
was provided in a front portion at least. Said turning means may constitute so that a turning stream of carrier gas and biological 
substance content liquid may be mutually made into the direction of counterrotation. Each turning means may provide near the 
injection tip at a tip of said 1st nozzle. A liquid jetting aperture by which a spiral groove or a spiral fin was provided in the 
neighborhood as for said two fluid nozzle, An annular whirl chamber formed in a position which encloses a liquid jetting aperture, 
and two or more revolution pilot holes which introduce a high-speed flow into a whirl chamber that it extends in a whirl chamber 
spirally and a high-speed turning stream should be generated in a whirl chamber, It may constitute so that it may have an annular 
gas-injection mouth which carries out injection formation of the high-speed vortex of tapering cone type which has a focus 
ahead of said fluid injection tip of said whirl chamber. Said two fluid nozzle may be adjoined and a heating unit may be provided. A 
nozzle surface soaping-machine style which washes said two fluid nozzle surface may be provided. Said freezing mechanism is 
provided with a cooler style which used a refrigerant, and this cooler style is good also as composition provided with a 
mechanism in which biological substance content liquid frozen and this refrigerant are contacted indirectly. Said biological 
substance content liquid feed mechanism is good also as composition provided with a pressure applying part which presses 
biological substance content liquid fit to a two fluid nozzle. Said freezing mechanism is good also as composition which has at 
least one of a sterilizer style which sterilizes gas exhausted from said container, a pasteurizer style which sterilizes gas 
exhausted from said container, and water absorption filter mechanisms which remove a fluid from gas exhausted from said 
container. Said container is good also as composition which consists of a structure which touches a refrigerant directly or 
indirectly. It is good for all inside said container, or its part also as composition using an existing water—repellent member. Said 
dryer style is good also as composition provided with a heating method which heats this container. It is good also as composition 
provided with a heater for heating which heats said two fluid nozzle, a temperature sensor which detects temperature of this two 
fluid nozzle, and a temperature control part which controls this two fluid nozzle in a fixed temperature requirement. Said two fluid 
nozzle, said heater for heating, and said temperature sensor are good also as composition provided with a nozzle assembly which 
it comes to store in the same housing. It is good for said nozzle assembly also as composition which an exhaust means which 
exhausts carrier gas sprayed in said container out of said container possesses. It is good also as composition provided with the 
upper and lower sides, right and left, and a nozzle attachment-and-detachment mechanism of the rotations in which make it 
move to one way at least, and insertion in a container of said nozzle assembly and pulling out are performed, for both said nozzle 
assembly, and said both [ one side or ]. Said dryer style is good also as composition which carries out vacuum drying of the 
inside of a container by which said nozzle assembly was pulled out. It is good also as composition provided with a vessel 
temperature control mechanism which controls temperature of said container at the time of vacuum drying. Said vessel 
temperature control mechanism is good also as composition provided with at least one side of a heater for heating, and a cooler 
style. Said temperature control mechanism is good also as composition possessing a Peltier device. 
[0008] 

[Embodiment of the InventionjThe two fluid nozzle of this invention is characterized by providing a turning means not only in a 
gas-injection hole but in the fluid injection hole which injects the fluid atomized. As a turning means provided in a fluid injection 
hole, a spiral (spiral)-like slot or a spiral fin is preferred, concrete — the cylindrical member of a fluid injection hole which may 
provide a spiral groove or a spiral fin in the wall of a front portion at least, to carry out and by which the spiral groove or the 
spiral fin was formed in the wall — a fluid injection hole — a front portion may be made to fit in at least 

[0009]A turning means by which the JP,4-21551,B statement was carried out as a turning means of a gas-injection hole on the 
other hand, for example, That is, it extends spirally to the position which encloses the liquid jetting aperture at the tip of a fluid 
injection hole, and two or more revolution pilot holes which introduce a high-speed flow into a whirl chamber that a high-speed 
turning stream should be generated are used preferably. And the turning means which made mutually preferably the turning 
means provided in each of said fluid injection hole and a gas-injection hole the direction of counterrotation, and was provided in 
each of said fluid injection hole and a gas-injection hole adjoins the above-mentioned liquid jetting aperture. 

[0010] Hereafter, with reference to drawings, this invention is explained in detail. Drawing 1 t hru/or drawing 3 show an example of 
the two fluid nozzle of this invention, this two fluid nozzle — a nozzle — a core — outline composition is carried out from A and 
the nozzle outer tube section B. a nozzle — a core — the outline which A becomes from the tip head 101, the pars intermedia 
102, and the base 103 — it is cylindrical and the cave to which a fluid is led is formed in the inside. 

[001 1]the screw 105 is formed in the internal surface of the fluid introducing hole 104 behind the base 103 — this screw 105 — 
the tube for fluid supply, etc. — liquid — it is connected densely, the front end part of the base 103 is connected with the 
cylindrical pars intermedia 102, and continues from the fluid introducing hole 104 of said base 103 — the fluid feeding hole 106 of 
the narrow diameter is formed a little. The tip of this pars intermedia 102 serves as the tip head 101 whose diameter was 
expanded, and the cylindrical liquid jetting aperture 107 is formed in the inside of this tip head 101, This liquid jetting aperture 
107 is connected with the fluid feeding hole 106 of the pars intermedia 102, and constitutes the fluid injection hole from the fluid 
feeding hole 106 and the liquid jetting aperture 107. The diameter of the liquid jetting aperture 107 is reduced rather than the 
fluid feeding hole 106, and the tip end part is carrying out the opening outside. The spiral groove 108 as a turning means is 
formed in the inner surface of these fluid feeding hole 106 and the liquid jetting aperture 107. 

[0012]The outside of the tip head 101 has become truncated cone-like, and it is formed in the inclination peripheral face as two 
or more gas guide grooves 117 used as a turning means show drawing 2 . These gas guide grooves have a right-angled angle 
mutually, and are minced, and the tip end part is prolonged even in the annular whirl chamber 1 1 0 formed in the periphery of said 
liquid jetting aperture 103. It was formed so that this might be surrounded in a way outside the gas-injection mouth 111 formed in 
the tip head 101, this whirl chamber 110 cuts the tip end part of the tip head 101 in the shape of a circumference groove, lacks 
and is made. The front of this whirl chamber 1 1 0 follows the annular gas-injection mouth 1 1 1 made into the narrow gap. 
[0013]on the other hand — the nozzle outer tube section B — this nozzle — a core — it is the approximately cylindrical thing 
provided in the periphery of A — a nozzle — a core — via O ring 109, in that base 1 1 2, it ****s and is combined with A. this 
nozzle outer tube section B — that inside diameter — a nozzle — a core — it is larger than the outer diameter of the pars 
intermedia 102 of A — this — a nozzle — a core — the cylindrical gas feeding route 1 13 is formed between A. Furthermore the 
gas feeding hole 1 1 4 is drilled by the omitted portion of the nozzle outer tube section B, and this gas feeding hole 1 14 is open for 
free passage to the gas feeding route 1 13. It ****s so that it may **** to the gas feeding hole 114 with the gas feeding pipe 
which is not illustrated and can combine with it, and 1 15 is formed. 

[0014]The shape inside 116 copies of tips of the nozzle outer tube section B, a nozzle — a core — having an outside of the tip 
head 101 of A, and shape which fits in thoroughly — this fitting — a nozzle — a core — the gas guide groove formed in A 
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becomes the four revolution pilot holes 117, and the whirl chamber 110 and the gas-injection mouth 111 are formed. Thus, the 
gas-injection hole of this two fluid nozzle comprises the gas feeding route 113, the revolution pilot hole 1 17, the whirl chamber 
110, and the gas-injection mouth 111. 

[0015]further — a nozzle — a core — each turning direction is appointed at the turning direction of the spiral groove 108 and 
the turning direction of the four revolution pilot holes 117 which were formed in the inner surface of the fluid feeding hole 106 of 
A and the liquid jetting aperture 107 turning into the direction of counterrotation mutually. 

[0016]In this example, although the example which formed the spiral groove 108 in the fluid injection hole 106 and the liquid 
jetting aperture 1 07 as a turning means was shown, it may replace with this and a spiral fin may be formed. Although it is better 
for it to be more desirable to make a spiral groove or a spiral turning direction opposite direction rotation with the turning 
direction of the revolution pilot hole 1 1 7 of the gas-injection mouth 111, and to provide a spiral groove or a spiral fin in the part 
which touches the liquid jetting aperture 107 at least, others in particular are not limited. For example, it could be provided over 
all the inner circumference, and it may be a part or the grating could be applied to shaft orientations for the spiral groove (or 
spiral fin). It may be extended and provided in the fluid supply side. The fluid feeding hole 106 and the liquid jetting aperture 107 
are good also as an equal diameter. 

[001 7] Although the example in which the revolution pilot hole 117 of four sections was formed was shown in drawing 2 , the 
number and shape are not asked. For example, it is good also as angles other than 90 **, and each revolution pilot hole does not 
have to make regular intervals the angle which each revolution pilot hole 117 make. The revolution pilot hole from which a size 
differs the shape of the hole of each revolution pilot hole well also as taper shape may be combined. Or it may be the 
combination of these variations, a spiral groove (or spiral fin) is a thing easily realizable by machining as well as the usual screw 
cutter etc. — realization — easy and the design range is also wide. 

[0018]The slot or the spiral example provided in said fluid feeding hole and the liquid jetting aperture as a turning means is shown 
in drawing 4 t hru/or drawing 6 . Drawing 4 shows the example which formed the spiral groove 108 to the wall of the fluid feeding 
hole 106 and the liquid jetting aperture 107. The spiral groove 108 should just change the depth and a pitch with the character of 
a fluid. 

[001 9] Drawing 5 and drawing 6 show the example which changed into the wall of the fluid feeding hole 106 and the liquid jetting 
aperture 107 in the spiral groove, and formed the spiral fin 118. In the example of drawing 5 , as for the shape of the spiral fin 118, 
the tip of the fin serves as sharp shape in the example of the shape of a rectangular cross section, and drawing 6 . These spiral 
fins 118 should just also change height and a pitch with the character of a fluid. It is not necessary to necessarily constitute the 
spiral fin 1 18 from same material as a two fluid nozzle, and when not only machining but the size of the manufacturing method is 
also large, means, such as injection (injection molding), may be used. Or a spiral groove or a spiral fin may be formed in the wall 
of the cylindrical member 119 of the shape which fits into the liquid jetting aperture 107 or the liquid jetting aperture 107, and the 
front end part of the fluid feeding hole 106 as a turning means, and this cylindrical member 119 may be inserted in the liquid 
jetting aperture 107 as shown in drawing 7 . 

[0020]In the two fluid nozzle of above-mentioned composition, while producing a high-speed vortex gas by a revolution pilot hole, 
a fluid vortex is produced with the spiral groove or spiral fin which becomes mutual in the direction of counterrotation preferably, 
and a fluid can be atomized by a mutual interaction in a whirl chamber. At this time, it is thought that two points described below 
have an operation of said whirl chamber 110. Namely, the effect and the 2nd point which are made into a more powerful vortex 
when the 1st point collects the flows from said revolution pilot hole 1 17, While drawing the concentrated above-mentioned vortex 
with the local negative pressure first generated by a hollow so that clearly from the structure of said whirl chamber 110, Since 
the gaseous pilot hole is narrow as it approaches near [ said ] a gas-injection mouth, high speed flow is made to generate more in 
said gas-injection mouth 111 neighborhood from a Bernoulli's theorem, and said fluids injected as a result are collected on the 
outskirts, and heighten the grinding effect of said vortex gas. As a result, the effect pulverized more also with the same 
application-ot^pressure gas pressure by the same fluid becomes large. 

[0021]The two fluid nozzle of the above-mentioned composition turns into a two fluid nozzle which it can be large and can be 
atomized according to the character of the fluid for atomization, or the size range of atomization. Desired particle size is 
obtained by low-pressure power especially applicable also to the fluid containing a living thing cell. In particular high purity 
nitrogen, dry air, inactive gas, etc. that dried the gas used for atomization of a fluid using the two fluid nozzle of this invention are 
not limited, however, also receiving influence in specific atmosphere, such as aerobe, anaerobic bacteria, an acidophile bacterium, 
and a halophilic bacterium, in the field of a microorganism generally — although — since it is, using properly according to the 
purpose is desirable. 

[0022]Next, the biological substance content liquid freeze dryer of this invention using the two fluid nozzle of the above- 
mentioned composition is explained based on a drawing. In this invention, with a biological substance, sugars and albumin besides 
plasma and a blood serum, The living thing cell containing cells, such as living body conformity substances, such as biopolymers, 
such as a polyvinyl pyrrolidone (polyvinylpyrrolidone, PVP), acid and a salt, an osmotic adjustment substance, and a metabolic 
turnover regulatory substance, and Homo sapiens, and the other mammals, is contained. As a living thing cell, organ organizations 
containing red corpuscles, blood platelets, and various lymphocytes, such as a leukocyte cell, a myeloid stem cell, a peripheral 
stem cell, an ootid, and a hepatic tissue, are included. 

[0023] Drawing 8 is a schematic diagram showing an example of the composition of the biological substance content liquid freeze 
dryer of this invention. The freezing mechanism 1 for freezing biological substance content liquid in drawing 8 , The two fluid 
nozzle 2 for carrying out mixed spraying of biological substance content liquid and the carrier gas, Outline composition is carried 
out by the carrier gas post-processing part 4 for emitting the carrier gas exhausted from the container 3 for accommodating and 
saving the frozen biological substance content liquid, and the container 3, and the two fluid nozzle 2 is provided and constituted 
by container 3 inside. The biological substance content liquid feed mechanism 5 for supplying the biological substance content 
liquid sprayed, the carrier gas feed mechanism 1 1, and the inside soaping-machine style 6 of a nozzle are arranged in parallel and 
connected to said two fluid nozzle 2. And the dryer style 7 for making the moisture in this container 113 sublimate is connected 
to said container 3. 

[0024] Hereafter, one example of the biological substance content liquid freeze dryer of this invention is described in more detail 
based on drawing 9. 

(Two fluid nozzle) It is for said two fluid nozzle 2 carrying out mixed spraying of biological substance content liquid and the 
carrier gas at container 3 inside, and the two fluid nozzle of composition of having mentioned above is used. Particle size control 
in atomization of biological substance content liquid can be performed by 1st changing the nozzle diameter of the two fluid nozzle 
2. That is, the biological substance content liquid mixed and sprayed serves as a different grain size (cluster size for which two or 
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more living thing cells, such as a corpuscle, gathered) depending on the nozzle diameter of the two fluid nozzle 2, and disperses. 
For example, when the two fluid nozzle 2 with a nozzle diameter of 1 .2 mm is used, it becomes a pressure of carrier gas, and a 
relation depending on the flow of biological substance content liquid, If the flow of biological substance content liquid is made into 
a paragraph by 1~20cc/and it is considered as the range of carrier gas pressure 0.5-6 kg/cm 2 , the grain size of the size from 
several microns to about 40 microns will be obtained for mean particle diameter. If the nozzle diameter of the two fluid nozzle 2 
becomes large, grain size becomes large and control of the throughput of grain size and biological substance content liquid mixed 
liquor is possible for it. In addition, if this two fluid nozzle is used, the biological substance content liquid containing this cell can 
be atomized, it is narrow and the atomization of distribution of grain size to which size was equal is attained. 
[0025](Heating unit) Said two fluid nozzle 2 is adjoined at this, or the heating unit 8 is formed in the circumference. This heating 
unit 8 is for a two fluid nozzle's freezing over, preventing re-supply of continuous biological substance content liquid from 
becoming difficult, and carrying out freezing treatment of the biological substance content liquid continuously, when supply of 
biological substance content liquid is stopped temporarily if needed. Generally the lipid which constitutes a living body cell has a 
glass transition point (Tg) below to living body temperature (and 0 ** or more), since it vitrifies, in a two fluid nozzle part at least, 
more than Tg is below living body temperature, and atomization must be performed below at Tg. Since a cell may break and it 
may die when living body temperature is exceeded, below outline living body temperature is desirable. For example, not less than 
15 ** 40 ** or less in the case of human red corpuscles, since it is near 15 **, it is necessary to control at not less than 20 ** 
37 ** or less preferably. What is necessary is for what is necessary just to be various kinds of usual heaters or various kinds of 
heating elements as the heating unit 8, and just to be able to prevent freezing by the two fluid nozzle 2. If heating components, 
such as a heater, are provided also in the carrier gas exhauster style 9 (after-mentioned) neighborhood (not shown), since the 
rise of the container internal pressure by freezing can be prevented, it is more desirable. 

[0026](Soaping-machine style) The two fluid nozzle 2 is adjoined and the nozzle surface soaping-machine style 10 is formed. 
When it processes the biological substance content liquid of a new lot when supply of biological substance content liquid is 
stopped temporarily if needed or, this is for washing the surface of the two fluid nozzle 2, can prevent blinding of a two fluid 
nozzle etc. by this, and can carry out freezing treatment of the biological substance content liquid continuously. As a nozzle 
washing section, the thing using physical techniques, such as wipe, the things which are made to move said whole two fluid 
nozzle (not shown), and are washed using a penetrant remover, or those both may be used. 

[0027](Carrier gas feed zone) The carrier gas feed zone 1 1 is connected to said two fluid nozzle 2. The carrier gas feed zone 1 1 
comprises the carrier gas supply valve 14 provided in the career gas bomb 12 which stores carrier gas, the carrier gas feed pipe 
13 for supplying carrier gas to a two fluid nozzle from a career gas bomb, and the carrier gas feed pipe 13. And the pressure and 
flow of carrier gas which are supplied can be controlled now by the reducing valve and a flow meter (not shown). 
[0028](Biological substance content liquid feed mechanism) The biological substance content liquid feed mechanism 5, The 
biological substance content liquid filling container 15 for being filled up with the biological substance content liquid to supply. It 
comprises the biological substance content liquid supply valve 17 provided in the biological substance content liquid feed pipe 16 
and biological substance content liquid feed pipe for supplying biological substance content liquid to said two fluid nozzle 2 from 
the biological substance content liquid filling container 15. In this example, the inside soaping-machine style 6 of a nozzle 
consists of the penetrant remover reservoir 18, it unites with the biological substance content liquid feed mechanism 5, and the 
pressure applying part 19 is connected to the biological substance content liquid filling container 15 and the penetrant remover 
reservoir 18. It is for this pressure applying part 19 controlling the pressure and flow of one side of biological substance content 
liquid and a penetrant remover, or both if needed. It may be preferred that below 5kg[/cm ] 2 usually controls [ as a method of 
controlling the pressure and flow of one side of the penetrant remover of biological substance content liquid or both ] to become 
a pressure below 3 kg/cm 2 preferably, for example, and automatic and semi-automatic and manual any may be sufficient as the 
means. Similarly, this carrier gas, the pressure of this fluid, and a flow are also independently supplied with a suitable value with a 
certain correlation, respectively. 

[0029]It is for said inside soaping-machine style 6 of a nozzle performing washing of two fluid nozzle 2 inside and the biological 
substance content liquid feed pipe 1 6, It can carry out now by stopping supply of biological substance content liquid, and 
supplying a penetrant remover from the penetrant remover reservoir 1 8, for example, injecting in this container 4 and the 
container for washing of the same composition (not shown). It is good also as composition which replaces with a penetrant 
remover and passes a gas as the inside soaping-machine style 6 of a nozzle. As a gas in this case, carrier gas, congener, or a dry 
gas of a different kind is used. When performing continuously ****** of a lot of biological substance content liquid especially and 
freeze-drying by, for example, spraying a lot of biological substance content liquid on a big container, In freeze-drying 
continuously, the biological substance content liquid in which presentations differ when freeze-drying by pouring biological 
substance content liquid distributively in many containers, It is required to wash suitably two fluid nozzle 2 or biological 
substance content liquid feed pipe 1 6 inside, and this inside soaping-machine style of a nozzle will become indispensable. 
[0030](Container) It has the container lid 20 made possible [ sealing of container 3 inside ] for the container 3, and the tip of the 
two fluid nozzle 2 is installed in a container by a sealed state. As composition of the container 3, inside the container itself by 
which direct contact was carried out to the refrigerant 21, May be the composition that the biological substance content liquid by 
which scattering spraying was carried out is accumulated, and, The flexible container (not shown) which sticks to container 3 wall 
part and consists of flexible raw materials, such as a plastic, may be arranged, the biological substance content liquid by which 
scattering spraying was carried out may be accumulated in the inside of this flexible container, and this flexible container may be 
the composition that a refrigerant and an indirect target are contacted. In the case of the latter, as a flexible container arranged 
in contact with this container wall, the plastic bag raw material for blood transfusion by which normal use is carried out can be 
used conveniently. Using such a plastic bag for blood transfusion takes out after freezing and/or a drying process, without 
touching on the open air, and it is not only suitable for manufacture of a series of desiccation and preservation — it can store in 
another preservation container (not shown) — but leads to a large quantity and low-pricing. 

[0031] Although the container 3 may be metallicity, or may be other raw materials and what is necessary is just to, comprise a 
good material of heat conduction in short, Use of material with all, its water repellence [ as opposed to / in part / a fluid in the 
portions of a nozzle face or a lid ], or the super-water repellence of the member provided in the inside of the container 3 or the 
container 3 is desirable. Water repellence or the super-water repellence material refers to 110 angles of contact or more over 
water, or the substance exceeding 140 degrees, for example, it comprises fluorine system material, silicon system materials, and 
those complexes. 

[0032](Cooler style) Said freezing mechanism is provided with the cooler style 22 which used the refrigerant 21, and can cool the 
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container 3 now with the refrigerant 21. As the cooler style 22, via the container 3, although what is necessary is just a 
mechanism which can be cooled quickly, as the refrigerant 21, liquid nitrogen etc. are preferably used in liquid nitrogen, liquid 
helium, liquid carbon dioxide, or the biological substance content liquid by which mixed spraying was carried out in other 
refrigerants using maintenance or a flow. Since liquid nitrogen is the very low temperature near -196 **, it can cool effectively 
the biological substance content liquid by which mixed spraying was carried out via the container 3 by using this for the 
refrigerant 21. After the freezing treatment of biological substance content liquid, in order are efficient and to perform a 
sublimation process, the means (not shown) for heating this container 3 may be formed. The usual thing may be sufficient as the 
heating method. 

[0033](Carrier gas post-processing part) Via the carrier gas exhauster style 9 provided by penetrating said container lid 20, 
container 3 inside and the carrier gas post-processing part 4 are connected by the valve 23 so that opening and closing are 
possible. The carrier gas post-processing part 4 comprises the carrier gas filters 24 and 25, When the valve 23 is released, after 
carrier gas passes from the inside of the container 3 in order of the carrier gas exhauster style 9, the carrier gas filter 24, and 
the carrier gas filter 25 and a fluid, saprophytic bacteria, etc. which were contained are removed, it is discharged from the carrier 
gas discharge end 26. The carrier gas filter 24 may constitute the inside of the solution of the osmotic pressure below 50mOsM 
(milli OZUMORU) or water, and/or an antibacterial from a structure which carries out bubbling. It means this solution and/or an 
antibacterial dissolving or hemolyzing the biological substance content liquid which was not caught by the container for freezing, 
and/or carrying out sterilization. Specifically as this antibacterial, sodium hypochlorite etc. are used. The carrier gas filter 25 is 
good also as the filter for disinfection, or an air filter. 

[0034](Dryer style) If the vacuum pump 28 is connected with container 3 inside by the valve 29 so that opening and closing are 
possible, the valve 29 is opened via the deaeration pipe 27 formed by penetrating the lid of said container and the vacuum pump 
28 is operated, The biological substance content liquid by which scattering spraying was carried out by container 3 inside can be 
dried now. 

[0035]Next, how to freeze-dry the constituent of blood (it is written as blood below) containing a cell is explained using the 
device of this invention. As for the blood frozen, it is preferred to use it through pretreatment described below. The packed red 
blood cells of 55 to 90% of a hematocrit value are obtained from the blood which collected blood first by methods, such as 
centrifugal separation. Subsequently, adequate amount mixing (mixture) of packed red blood cells and the pretreatment liquid is 
carried out. As an example of pretreatment liquid, the solution containing at least one kind in the salt of sugars, a biopolymer, 
acid, or acid may be sufficient, for example as indicated to Japanese Patent Application No. No. 32718 [ seven to ] of point **. 
As a means of mixing of packed red blood cells and pretreatment liquid, a conventional method may be used, for example, there 
are stirring, shake, etc. A mixed means may also be the reverse method also by the method of pouring the blood concerned into 
pretreatment liquid. Preferably, it adds, mixing pretreatment liquid into this blood. 

[0036]What contains at least one or more kinds of sugars chosen from mannose, xylose, glucose, trehalose, sucrose, and malt 
sugar as an example of the sugars contained in said pretreatment liquid is mentioned. What contains at least one or more kinds of 
biopolymers chosen from dextran, phosphate, a polyvinyl pyrrolidone (PVP), and albumin as an example of the biopolymer 
contained in said pretreatment liquid is mentioned. As an example of the salt of acid or acid contained in said pretreatment liquid, 
The thing containing phytic acid (an alias, inositol hexa phosphoric acid:IHP), a Pirro phosphoric acid salt, adenosine triphosphate 
(ATP), 2, 3-diphosphogIyceric (2, 3-DPG), and at least one or more kinds of ************ substances is mentioned. About the 
pH of pretreatment liquid, it controls between 4 and 9. It is made desirable between 7.0-8.0. To for example, the phosphoric acid 
buffer which added physiological electrolyte matter to the buffer solution which consists of phosphoric acid hydrogen disodium 
(Na 2 HP0 4 ) and potassium dihyrogenphosphate (KH 2 P0 4 ). Any one or more kinds of the salt of said sugars, a biopolymer, acid, or 
acid are added, and it is made for the pH to come between 7.0-8.0 preferably between 4 and 9 eventually. 
[0037]In this way, the blood filling container 1 5 is filled up with the pretreated blood. Subsequently, carrier gas and blood are 
respectively supplied to the two fluid nozzle 2 by operation of the valves 14 and 17, and mixed spraying is carried out into the 
container 3. The pressure and flow of carrier gas are controlled by the reducing valve and a flow meter (not shown), and also 
control the supply pressure and flow of blood by the pressure applying part 19 similarly here. Carrier gas, the pressure of blood, 
and a flow are independently supplied by the pressure applying part 19 with a suitable value with a certain correlation, 
respectively, in this way, the blood by which mixed spraying was carried out into the container 3 — the shape of a particle — it 
becomes the shape of a particle of the diameter of several 10 micron preferably, adheres to the wall of the container 3, and is 
rapidly frozen at the moment. 

[0038]Among said sprayed particle-like fluids, it is led to the carrier gas filters 24 and 25 through the carrier gas exhauster style 
9, and the blood which was not caught by the container for freezing hemolyzes, and carrier gas is exhausted in the 
atmosphere,/or after sterilization is carried out. The valves 14 and 17 for carrier gas and blood supply and the valve 23 for 
carrier gas exhaust air are closed atomization within a container, and after freezing treatment. Subsequently, the container 3 is 
separated from the cooler style 22. Subsequently, the valve 29 of the deaeration pipe 27 is opened and it deaerates with the 
vacuum pump 28. Since there is frozen blood below the freezing point at this time, and it is in very low temperature in early 
stages when liquid nitrogen is used especially for a refrigerant, it is drying-ized in what is called a sublimation process. In order to 
raise the efficiency of sublimation if needed, the container 3 may be heated with a heater (not shown) etc. 

[003 9] Freezing and desiccation of blood can be completed in the above procedure, and freeze-drying blood can be obtained. In 
this way, what is necessary is just to save the obtained freeze-drying blood, for example in a common refrigerator (temperature 
of 5 **), and at the time of use, it can be returned, for example with said pretreatment liquid and the return liquid of the same 
presentation, and a actual blood transfusion can be presented with it after washing with a physiological saline etc. As mentioned 
above, although the biological substance content liquid freeze dryer of this invention was explained taking the case of freeze- 
drying of a constituent of blood, it can freeze-dry similarly about other biological substance content liquid, for example, lymph, 
tissue fluid, or a fluid including some organizations. 

[0040] Drawing 10 t hru/or drawing 13 show another suitable embodiment of the biological substance content liquid freeze dryer of 
this invention. The device shown in drawing 10 t hru/or drawing 1 3 t o said heating unit 8 (heater 31 for heating) for preventing 
freezing by the two fluid nozzle 2. It is connected by the temperature control part 33 for controlling in a predetermined 
temperature requirement, and the temperature of the temperature sensor 32 for detecting the temperature of this heater 31 for 
heating, and this heater 31 for heating And the two fluid nozzle 2, An example of the device which the heater 31 for heating and 
the temperature sensor 32 were stored in the same housing 34, and formed the nozzle assembly 35 is shown, It is a side view of 
the device with which drawing 10 was provided with the perspective view of the nozzle assembly 35, drawing 1 1 w as provided 
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with the sectional view of the nozzle assembly 35, and drawing 12 was provided with this nozzle assembly 35. 
[0041 ]The housing 34 is the approximate circle barrel which carried out the opening up and down, and is a desirable metal thing. 
The pars basilaris ossis occipitalis (tip part) of the housing 34 serves as approximately conical shape, two or more vent 36 — is 
drilled in the pars intermedia of the housing 34, the cap 38 fits into this upper opening on both sides of O ring 37 at the upper 
opening of the housing 34, and the space part 41 is formed in the housing interior. The two fluid nozzle 2 turned the tip in the 
center of a pars basilaris ossis occipitalis of the housing 34 caudad, and has fitted into it. Five holes are punched and the carrier 
gas feed pipe 13, the biological substance content liquid feed pipe 16, the exhauster style (exhaust pipe) 9, the sensor lead 39, 
and the heater conductors 40 are respectively inserted in the cap 38. Among these, said carrier gas feed pipe 1 3 and the 
biological substance content liquid feed pipe 16 are further prolonged to a lower part, and are connected to the end face side of 
the two fluid nozzle 2, and the heater conductors 40 are respectively connected to the heating heater 31 at the temperature 
sensor 32 which the sensor lead 39 mentions later. 

[0042]The end of another side of the carrier gas feed pipe 13 like the example shown in drawing 9 also in the example shown in 
drawing 10 and drawing 1 1 t o a career gas bomb. The end of another side of the biological substance content liquid feed pipe 16 
is connected to a biological substance content liquid filling container and/or a penetrant remover reservoir, and the exhaust pipe 
9 is connected to the carrier gas post-processing part (not shown). Vent 36 — drilled by the housing 34 is for leading to the 
space part 41 of a housing interior from the inside of a container, in order to exhaust the carrier gas after spraying out of a 
container. Namely, since the inside and outside of housing 34 are open for free passage with the exhaust pipe 9 with vent 36 — 
and the exhaust pipe 9 is connected to the exhauster style (not shown), By drawing 1 1 , as an arrow shows, vent 36 — and the 
exhaust path 42 which makes the sprayed carrier gas exhaust out of the container 3 through the housing interior space part 41 
and the exhaust pipe 9 are formed. By establishing this exhaust path 42, spraying into a small well-closed container is attained. 
When spraying into a big container, the number of vent 36 — or the exhaust pipes 9 may be increased. 
[0043]It is prolonged up, the heater 31 for heating being wound around the peripheral face of the two fluid nozzle 2, and the 
peripheral face of the biological substance content liquid feed pipe 16 facing the housing interior space part 41 at a coiled form, 
and is connected to the temperature control part 33 via the heater conductors 40. Since the heater 31 for heating sets antHcing 
of the two fluid nozzle 2 which has countered the container cooled by very low temperature as the main purpose, As shown in 
drawing 1 1 , it is preferred to be densely wound around the circumference of the two fluid nozzle 2, but if the glass transition 
point Tg of the lipid which constitutes a cell is taken into consideration as mentioned above, below living body cell temperature 
needs to control above Tg in the range of 20-37 ** preferably. By winding the heater 31 for heating around the circumference of 
the upper biological substance content liquid feed pipe 16, heating of the exhaust path 42 can also be realized and it can serve as 
the antHcing of the exhaust path 42. 

[0044]It is connected to the temperature control part 33 via the sensor lead 39, and said temperature sensor 32 detects the 
temperature at the tip of the two fluid nozzle 2, and sends a signal to the temperature control part 33 while it is formed so that it 
may be located near the tip of the two fluid nozzle 2. The temperature control part 33 receives the signal from the temperature 
sensor 32, and detects a difference with predetermined preset temperature, 0 ** or more and more than Tg of the lipid which 
constitutes 40 ** or less of living body cells preferably usually control a predetermined temperature requirement and the current 
supplied to the heater 31 for heating so that it may go into not less than 20 ** 37 ** or less below to the temperature of a living 
body cell, for example, the case of human red corpuscles. Which method may be sufficient as the control system, for example, it 
may be PID control. In this way, it is controlled so that the two fluid nozzle 2 holds a suitable temperature, and freezing in the 
two fluid nozzle 2 of biological substance content liquid can be prevented now. 

[0045]The container 3 is fixed with the container fastener 46. On the other hand, the housing 34 is supported by the arm 43 and 
this arm 43 is connected to the rotating pole 44, the motor 45, etc. (refer to drawing 12 ), The motor 45 is made to drive, via the 
rotating pole 44 and the arm 43, the nozzle assembly 35 can be moved in the any 1 direction, even if there are little upper and 
lower sides, right and left, and rotation, and insertion in the container 3 of the nozzle assembly 35 and pulling out are performed. 
The nozzle assembly 35 sandwiches the packing (O ring) 47 with descent of the arm 43 from the upper part of the container 
fastener 46 here, It has structure inserted in container 3 upper opening, and sealing in the container 3 is maintained by the 
packing 47 at the time of mixed spraying of biological substance content liquid and carrier gas. For this reason, as for the carrier 
gas accompanied for biological substance content liquid spraying, the flow of said exhaust path 42, i.e., vent 36 — , and the fluid 
of being exhausted through the housing interior space part 41 and the exhaust pipe 9 is realized after biological substance 
content liquid freezing. Since the two fluid nozzle 2 is maintained at a fixed temperature requirement and is always controlled, it 
can provide stable spraying operation in the meantime, without freezing. 

[0046] Drawing 12 shows an example of the device which can pour distributively in two or more containers 3 by a series of 
operations, and can perform vacuum drying simultaneously. The chamber 50 which the device shown in drawing 1 2 becomes from 
the refrigerant tub 48 and the lid 49, Outline composition is carried out from the nozzle attach ment-and-detachment mechanism 
51 in which attachment and detachment of the container fastener 46 attached to the inside of the chamber 50, the nozzle 
assembly 35, and a nozzle assembly are performed, and the vessel temperature control mechanism 53 which controls the 
temperature of the container at the time of vacuum drying. As shown in drawing 13 , the container fastener 46 is the tabular thing 
by which two or more container mounting hole 52 — was punched, and is attached horizontally near the inside center of chamber 
50. The thread part is formed in container mounting hole 52 — , and a container is attached to the position where container 3 tip 
is flooded with the refrigerant 21 at least by screwing with this thread part. Thus, since two or more container mounting hole 52 - 
- is formed in the container fastener 46, attachment of two or more containers (not shown) is attained. The number may be 
composition which it could be set as the arbitrary number of container mounting hole 52 — , and the arrangement was not 
restricted on the same circumference, either, but has been arranged on a straight line and a curve. 

[0047]The nozzle attachment-and-detachment mechanism 51 comprises the arm 43, the rotating pole 44, and the motor 45. 
While the nozzle assembly 35 is supported with the arm 43 like Vertical movement, right and left movement, and rotation 

are attained by the rotating pole 44 and the motor 45, and the arm 43 is constituted so that operation of positioning may be 
continuously repeated to up to positioning of a up to [ the predetermined container of the nozzle assembly 35 ], insertion, pulling 
out, and the next container. In the example shown in drawing 1 3 , since container 3 — is arranged on the container fixture 46 at 
the same circumference top, the vertical movement of the arm 43 and rotation can perform insertion of the nozzle assembly 35, 
and pulling out continuously. The dryer style which is not illustrated is connected to the device furthermore shown in drawing 12 , 
and it has come to be able to perform vacuum drying inside [ whole ] chamber 50. Or after the end of spraying / freezing, the 
capping mechanism (not shown) which inserts in the lid (not shown) with which the tube was inserted in each container 3 which 
removed said nozzle assembly 35 may be established, and a dryer style may be connected to this tube, and it may constitute so 
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that vacuum drying of the container 3 inside can be carried out. 

[0048]Although refrigerants, such as liquid nitrogen used at the time of freezing, can also be used as they are as the vessel 
temperature control mechanism 53 for controlling the temperature of the container 3 at the time of vacuum drying, it may be the 
method of controlling temperature using a Peltier device etc. preferably. This temperature control is a parameter which 
determines execution and efficiency of the sublimation process at the time of vacuum drying, and since it is so efficient that 
temperature is high if it is a temperature requirement where sublimation is generally performed, if needed, it uses together with 
the heating method of a heater etc., and may be used. A means to supply current to this is connected to the Peltier device (not 
shown). 

[0049]Next, the directions for the nozzle assembly 35 shown in drawing 1 0 t hru/or drawing 12 are explained. First, the container 
3 is attached, as it floods with the refrigerant 21, the motor 45 is driven, the rotating pole 44 and the arm 43 are moved, and the 
nozzle assembly 35 is positioned and inserted. The biological substance content liquid which was pretreated by the above- 
mentioned method and with which biological substance content liquid filling containers, such as a syringe and blood packs, were 
filled up, Via the biological substance content liquid feed pipe 16, carrier gas is supplied to the two fluid nozzle 2 via the carrier 
gas feed pipe 1 3 from feed zones, such as a cylinder, and is sprayed in the container 3. 

[0050]Flash freezing of the container 3 according to hyperquenching speed to -196 ** realizes the biological substance content 
liquid which is preferably cooled by -196 ** using liquid nitrogen, and is sprayed by 0 ** or less with the refrigerant 21 between 
spraying from the temperature of 0-40 **. If the valve (not shown) simultaneously attached to the exhaust pipe 9 is opened, the 
carrier gas which is some sprayed fluids (biological substance content liquid), As drawing 1 1 is shown in an arrow, it is exhausted 
from container 3 inside through vent 36 — , and the housing interior space part 41 and the exhaust pipe 9 which were formed in 
the housing 34. After the end of spraying, by the upward movement of the arm 43, the nozzle assembly 35 is extracted from a 
container, subsequently the arm 43 and the rotating pole 44 are rotated, after positioning in the upper part of an adjoining 
container, the arm 43 is dropped, the nozzle assembly 35 is inserted in a container, and the same operation is repeated. In this 
way, spraying into each container is performed intermittently. After completing spraying to the last container and extracting the 
nozzle assembly 35 from the last container, vacuum drying of the inside of a chamber is carried out all at once by operating a 
dryer style and opening a valve, with each container attached. 

[0051 ]Or in the case of the device provided with the capping mechanism, the lid in which this capping mechanism was operated 
and the tube was inserted may be inserted in the opening of the container upper part, it may connect the dryer style 7 to this 
tube, and may carry out vacuum drying of the inside of a container. Temperature control is carried out below 0 ** using the 
refrigerant 21 at the time of freezing if needed also at the time of vacuum drying, or temperature is controlled using a Peltier 
device etc. Since it is so efficient that temperature is high if it is a temperature requirement where sublimation is generally 
performed, it may use together with the heating method of a heater etc. if needed. 
[0052] 

[Exam pie] Hereafter, this invention is explained in detail. The two fluid nozzle (the fluid injection caliber of 1.5 mm, the spiral 
groove pitch of 2 mm, spiral channel depth of 0.8 mm) of composition of having been shown in drawing 1 t hru/or drawing 3 was 
produced. Using this two fluid nozzle, using the dry high purity nitrogen, the gas changed gas pressure and atomized hematocrit 
40% to 60% of red blood cell suspension. Measurement of the particle diameter of the generated particles was performed using 
the size distribution measuring device using laser light scattering. This measurement principle was publicly known, hit the laser 
beam to the atomized particles, detected the scatter patterns scattered from particles by the detector, asked for the particle 
size distribution functions (rosin Ramla function etc.) suitable for this pattern, and asked for that optimal parameter by 
calculation. The relation between mean particle diameter and application-o^pressure gas pressure became the range of a field 
(a1 field, a2 field, a3 field) greatly surrounded with approximately four—piece type in drawing 14 . 

[0053]On the other hand, the two fluid nozzle (caliber of 1.2 mm of an injection tip) given in JP,4-21551,B was used as a 
comparative example, and the same experiment was conducted. Water and hematocrit 40% to 60% of red blood cell suspension 
were used for the fluid. When the relation between gas pressure and mean particle diameter was shown, with water in drawing 1 4 , 
it became c field (field shown by the vertical bar) from b field (field shown with upward-slant~to-the-right slash), and hematocrit 
40% by 60% of red blood cell suspension, after atomizing at a room temperature in more than application-of-pressure gas 
pressure 3 kg/cm 2 in c field — immediately — a container — having collected (it does not freeze-dry). There was much what is 
called hemolysis out of which an erythroid cell film breaks and inner hemoglobin comes, and since the recovery rate fell, when 
aimed at the liquid which has a living body cell, I understand in an unsuitable thing. Therefore, in the case of the above- 
mentioned red blood cell suspension, application-of-pressure gas pressure was possible for atomization with a mean particle 
diameter of about 15 microns in the range of 0.8-3 kg/cm 2 . And when enlarging the caliber of the injection tip, since particle 
particle diameter was made greatly, even if it used said conventional two fluid nozzle, it was understood that atomization with a 
mean particle diameter of about 15 microns or more is possible on condition of the gas pressurizing pressure of the range of 0.8- 
3 kg/cm 2 . 

[0054]In drawing 14 , although the range and c field which were obtained by atomization of hematocrit 40% to 60% which used the 
two fluid nozzle of the example of this invention of red blood cell suspension show the range acquired by atomization of 
hematocrit 40% using the conventional two fluid nozzle to 60% of red blood cell suspension, a field, When these are compared, a1 
field (range which the lower right showed by ******), and a2 field (range shown with the intersection slash) are the ranges of the 
first atomization attained by the two fluid nozzle (thing with a caliber of 1.5 mm of a liquid jetting aperture) of the example of this 
invention. 

[0055]Even if it enlarges the caliber of an injection tip at a glance so that it may understand, in application-of-pressure gas 
pressure, compared with the conventional two fluid nozzle, feasibility [ of atomization ] spreads with 0.1 to 3 kg/cm 2 (a1 field). 
Even if it furthermore enlarges the caliber of an injection tip, application-of-pressure gas pressure is 0.1 to 0.8 kg/cm 2 , and a low 
range (a2 field), and can atomize. Thus, in the two fluid nozzle of the example of this invention, it turns out that the atomization 
according to each living thing cell from which a size differs is possible. Incidentally the typical size (diameter) of a living thing cell 
people's red corpuscles (erythrocyte) 7-8 microns, A lymphocyte (lymphocyte) is 1 1 - 15 microns, and the monocyte 
(monocyte) of the ootid (oocyte) of 15 - 20 microns and a mouse is about 50 microns. As opposed to the ability to lower grain 
size only to the range of b field also in atomization of water in the further conventional two fluid nozzle, Since the range was 
moreover realized with low gas pressure including the range in which a1 field is less than the minimum of the grain size of b field, 
the characteristic of the two fluid nozzle of the example of this invention that atomization with a small grain size is possible was 
confirmed by low-pressure power. 
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[0056]moreover — if the caliber of an injection tip is enlarged as a matter of course — atomization of the range realizable by the 
conventional two fluid nozzle — it can do (a3 field (range except a field to a1 field, and a2 field)) — particles with smaller mean 
particle diameter are obtained with the same gas pressure also in that case. For example, when the two fluid nozzle (fluid 
injection caliber of 1.2 mm) of the conventional type which does not have a turning means near the liquid jetting aperture in the 
case of 1 kg/cm2 of application-of-pressure gas pressure when the red blood cell suspension of 40 to 60% of hematocrit value is 
used was used, were 30 micrometers in mean particle diameter, but. When the two fluid nozzle (the fluid injection caliber of 1.5 
mm, the spiral groove pitch of 2 mm, spiral channel depth of 0.8 mm) of this invention was used, it was confirmed that mean 
particle diameter carries out a 20-30% fall. Here, a spiral tooth depth or the height of a spiral fin is a design parameter which can 
take various values according to the purpose to atomize, the character of a fluid, and the kind of inclusion. 
[0057]it is thought that the power which carries out a fluid share in the same application-of-pressure gas pressure since the 
gaseous turning stream and the vortex of the fluid serve as the direction of counterrotation compared with the thing of the 
former [ two fluid nozzle / of the example of this invention ] acts effectively, and it is because the grinding effect of a fluid is 
large that the effect of atomization is especially remarkable. When generating the same particle diameter, atomization becomes 
possible with smaller application-of-pressure gas pressure. This is effective especially when targeting a living thing cell. As 
stated above, a1 field of drawing 14 is a field which cannot be atomized in the conventional two fluid nozzle. 
It is a range in which the usefulness of the two fluid nozzle of this invention and validity are demonstrated. 

a2 field is also a field which cannot be atomized in the conventional two fluid nozzle, and is a range in which atomization becomes 
possible on condition of low application-of-pressure gas pressure, and the usefulness of this two fluid nozzle and validity are 
demonstrated especially. Therefore, a1 field and a2 field are the best for atomization of the liquid containing a living body cell, 
especially the ootid which needs a soft alder dwelling and the cell which breaks easily. Since atomization in a3 field which can be 
attained also by the conventional two fluid nozzle is also possible, the conditioning in the wide range in atomization is possible for 
this two fluid nozzle. 
[0058] 

[Effect of the Invention]Since a turning means is provided also in a fluid injection hole and a fluid can be injected as a turning 
stream if it is in the two fluid nozzle of this invention, Even if it is the conditions of the same gas pressure as the former, and a 
liquid flow rate, since particles with small size are obtained and the conversely same grain size as the former is obtained, 
atomization is realizable by low gas pressure or a smaller liquid flow rate. Thus, the two fluid nozzle of this invention can be 
atomized on loose conditions, even if the fluid to atomize is a fluid containing the ingredient and structure of living body cell 
containing liquid etc. sensitive to a pressure, since the conditions of atomization are large. 

[0059]While being able to obtain consistency and the biological substance content liquid freeze dryer which can freeze-dry 
biological substance content liquid continuously according to the biological substance content liquid freeze dryer of this 
invention, maintaining the sterilization nature of freeze-drying biological substance content liquid, Since it atomizes on the 
conditions doubled with the character of the biological substance made into the purpose, and particle diameter by the two fluid 
nozzle of said composition, destruction of the biological substance under freeze-drying and the fall of activity can be prevented. 
[0060]Since freezing of a two fluid nozzle can be prevented by providing a heating unit in a two fluid nozzle, continuous freeze- 
drying of biological substance content liquid becomes easy. The inside soaping-machine style of a nozzle which washes the inside 
of a two fluid nozzle, or a biological substance content liquid feed pipe, and by establishing a nozzle surface for a nozzle surface 
soaping-machine style, blinding of a nozzle and a pipe is prevented and continuous freeze-drying of biological substance content 
liquid becomes easy. After the freeze-drying container of biological substance content liquid drying, a preservation container 
sake and is simple and sterilization structure can be taken. If the dryer style provided with the mechanism in which a container is 
heated is used, it is efficient and a sublimation process can be performed. 

[0061]In the biological substance content liquid freeze-drying manufacturing installation of this invention. By having a heater for 
heating which heats said two fluid nozzle, a temperature sensor which detects the temperature of this two fluid nozzle, and a 
temperature control part which controls this two fluid nozzle in a fixed temperature requirement, 0 ** - 40 ** of two fluid 
nozzles can be preferably held under a 20-37 ** stable temperature requirement, and manufacture by continuation or 
intermittent spraying becomes easy. When said two fluid nozzle, said heater for heating, and said temperature sensor constitute 
the nozzle assembly which it comes to store in the same housing, Attachment and detachment of the two fluid nozzle to a 
container, the heater for heating, and a temperature sensor can be performed simple and promptly, and biological substance 
content liquid can be freeze-dried continuously and efficiently. Spraying into a small well-closed container is attained by 
providing the exhauster style which exhausts the carrier gas sprayed in said container by said nozzle assembly out of said 
container. 

[0062]On the other hand, said nozzle assembly and said container or by constituting the upper and lower sides, right and left, and 
the nozzle attachment-and-detachment mechanism of the rotations in which make it move to one way at least, and insertion in 
the container of said nozzle assembly and pulling out are performed for both, The biological substance content liquid into two or 
more containers can be freeze-dried efficiently. By constituting so that vacuum drying of the inside of a container by which said 
nozzle assembly was pulled out in said dryer style may be carried out, about two or more containers, freezing and desiccation 
can be performed continuously and the biological substance content liquid into two or more containers can be freeze-dried 
efficiently. The efficiency of sublimation can be raised by establishing the vessel temperature control mechanism which controls 
the temperature of said container at the time of vacuum drying, especially the vessel temperature control mechanism provided 
with at least one side of the heater for heating, and a cooler style. 

[0063]The two fluid nozzle of this invention can be used conveniently for atomization of the fluid containing an ingredient and a 
structure sensitive to a pressure, although it can use for atomization of a common fluid widely. Therefore, it is applicable to 
freeze-drying of the content liquid of biological substances, such as a living thing cell, etc. In addition, since precise particle size 
control is possible in mixed spraying of biological substance content liquid if the freeze-drying manufacturing installation of this 
invention is used, the freeze-drying blood obtained, for example has a low hemolysis rate, and becomes what was suitable as a 
material of the blood for blood transfusion. Therefore, for example, it can use for mothballs, such as what is called an 
autotransfusion and the rare blood which carries out blood storage in preparation for the case where people with a rare blood 
group are emergency which save their own blood, and are transfused when required or common blood for blood transfusion, and 
these constituents of blood. 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1]I t is a sectional view of shaft orientations showing an example of the two fluid nozzle of this invention. 
[Drawing 2]t he two fluid nozzle shown by drawing 1 w as cut in the direction of X-X' — it is a sectional view in part. 
[Drawing 3] I t is the sectional view which expanded the tip end part of the two fluid nozzle shown by drawing 1 . 
[Drawing 4] It is a sectional view showing an example of the spiral groove established in the fluid injection hole and the liquid 
jetting aperture. 

[Drawing 5] It is a sectional view showing an example of the spiral fin provided in the fluid injection hole and the liquid jetting 
aperture. 

[Drawing 6] It is a sectional view showing another example of a spiral fin provided in the fluid injection hole and the liquid jetting 
aperture. 

[Drawing 7] It is a sectional view showing the example which inserted in the liquid jetting aperture the cylindrical member in which 
the spiral fin was formed. 

[Drawing 8] It is a schematic diagram for the composition of the biological substance content liquid freeze dryer of this invention 
to be shown. 

[Drawing 9] It is a lineblock diagram showing one example of the biological substance content liquid freeze dryer of this invention. 
[Drawing 10] It is a perspective view showing an example of the nozzle assembly used for the biological substance content liquid 
freeze dryer of this invention. 

[Drawing 11] signs that the nozzle assembly shown in drawing 10 w as inserted in the container are shown — it is a sectional view 
in part. 

[Drawing 12] It is a side view in which showing one example of the biological substance content liquid freeze dryer of this 
invention, and showing the physical relationship of a container and a nozzle assembly. 

[Drawing 13] One example of the biological substance content liquid freeze dryer of this invention is shown, and it is a top view of 
a container fastener. 

[Drawing 14] It is a graph which shows the result of an example. 
[Description of Notations] 

1 [ — Carrier gas post-processing part, ] — A freezing mechanism, 2 — A two fluid nozzle, 3 — A container, 4 5 A living 
thing cell containing liquid feed mechanism, 6 — The inside soaping-machine style of a nozzle, 7 — Dryer style, 8 A heating 
unit, 9 — An exhauster style (exhaust pipe), 10 — Nozzle surface soaping-machine style, 1 1 [ — Cooler style, ] — A carrier gas 
feed zone, 19 — A pressure applying part, 21 — A refrigerant, 22 24 [ — A temperature sensor, 33 / — A temperature control 
part, 34 / — Housing, 35 / — A nozzle assembly, 36 / — A vent, 51 / — A nozzle attachment-and-detachment mechanism, 
53 / — Vessel temperature control mechanism ] — A carrier gas filter, 25 — A carrier gas filter, 31 — The heater for heating, 
32 

106 [ — A whirl chamber, 111 / — A gas-injection mouth, 1 17 / — A revolution pilot hole, 118/ — Spiral fin ] — A fluid feeding 
hole, 107 — A liquid jetting aperture, 108 — A spiral groove, 110 
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